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lhe Editor is always glad to receive for examination illustrated 


articies on subjects of timely interest. If the ayo a ows are 
sharp, the articles short, and the facts authentw, the contributions 
will receive spocial attention. Accepted articles will be paid for 


at regular space rates 


NAVAL BUREAU CHIEFS AND THE SUBMARINE BOAT. 

rhe submarine is one of those devices which have 
suffered from the zeal of its friends, and the naval 
worid is Just now experiencing the first stages of that 
reaction of sentiment which was bound to follow, 
sooner or later, as the result of the terms of exagger 
ated praise in which the submarine has been spoken 
of, and the claims for unlimited powers of destruction 
which have been made for it 

Aithough the submarine has always been more or 
loss in the air, if we may use such a phrase, it was 
not until the last decade of the nineteenth century, 
when the French navy began its series of elaborate 
and very thorough experiments, that the type was 
brought into the extraordinary prominence which it 
now holds. To the naturally sanguine Gallfe tempera 
ment the performance of the “Narval”’ and her sisters 
presented a great opportunity for doubling the offen 
sive and defensive power of the French navy at a 
stroke and for a relatively small outlay of money 
England, it was argued, might add battleship to bat 
tleship and cruiser to cruiser, at a cost of four or five 
million dollars a ship, but of what avail was it when 
France, for an expenditure of a tenth part.of that sum 
per vessel, could people her own and the enemy's hat 
bors and roadsteads with a swarm of death-dealing 
underwater craft. In the enthusiasm of the new move 
ment it was natural for newspaper correspondents, 
more or less, and generally less, qualified to write on 
naval maiters, to magnify every performance and 
minify every defect of the new craft 

Ultimately the submarine fever reached this country 
with the result that we have now some seven or eight 
of these boats, built or building; and even Great 
Britain, skeptical as she has always professed to be 
of the value of the submarine, has now under con 
struction some half dozen, two or three of which 
have by this time been launched and tried. Ger 
many, indeed, seems to be the only first-class naval 
power that has steadily refused to be drawn into sub 
marine construction She has none afloat, nor have 
any been authorized 

It was only a question of time when the inherent, 
and what would almost seem to be the ineradicable, de 
fects of the submarine would become clearly manifest; 
and to<dlay we can see a marked reaction from the tem 
porary extravagant favor with which they have been 
regarded it is but fair to say, just here, that the 
Naval Board of Construction has always been very 
conservative in its attitude toward the submarine; 
and its members, collectively and individually, have 
always urged that we move slowly in adopting a device 
80 radical and largely untried. The fact that we have 
half a dozen submarines already in the navy is due to 
the desire of Congress to have some of these vessels 
included in our fleet. For purposes of experiment and 
further improvements, perhaps, it is as well that we 
possess them; but when it comes to a question of 
building thirty additional submarine boats of the 
Holland type, as is proposed in the bill before the 
House, it is certainly time for someone who has tech- 
nical knowledge and authority to call a halt. This 
has been done by several of the Chiefs of the Bureaus 
who are opposed to the purchase at this time of any 
more of these craft Rear-Admiral O'Neil, Chief of 
the Bureau of Naval Ordnance, refers to his opinion 
on submarine boats in general, expressed by him over 
a year and a half ago, and he states that he still re 
gards them as experimental craft, whose utility for 
efficient service has yet to be demonstrated. He con- 
siders that the Holland boat does not fulfill all the 
necessary requirements of a successful instrument of 
warfare; and he furthermore believes that the 
whole science of submarine navigation is yet in its 
infancy, and has not even passed the experimenta! 
stage. What we have now toe do is to develop sub 
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marine boats having fewer limitations than the Hol 
land boats, and this the Admiral thinks can only be 
done by throwing the door open to other inventors. 
Nothing more is needed at present than that the gov 
ernment give such encouragement as will awaken 
interest in the subject, and induce competition among 
designers and builders in the production of the best 
craft of the type. 

Another strongly dissenting voice is that of Rear 
Admiral Bowles, Chief of the Bureau of Construction 
and Repair, who has submitted a written suggestion to 
the effect that “the Secretary of the Navy be authorized 
to procure four or more submarine boats of the most 
approved design, either by purchase or by construc 
tion under contract, or in navy yards, provided that 
not more than one of these boats shall be procured 
fiom or built upon designs of the same individual or 
company.” It is furthermore suggested that before 
purchasing or contracting for any boat, the Secretary 
of the Navy must be satisfied that such a boat is, or 
will be, more effective as a weapon of war than any 
oi the submarine boats heretofore procured or now 
under construction for the navy It is proposed that 
2 sum of five hundred thousand dollars be appropriated 
for this purpose 

The wisdom of the course outlined by these two 
Chiefs of Bureaus is obvious. The statement of Ad 
miral O'Neil to the effect that the submarine has not 
yet left the experimental stage, is fully borne out by 
such tests as have been made with our naval boats of 
the Holland type; and we therefore sincerely hope that 
Congress will pass a bill embodying the suggestions 
made by the Chief Constructor. In speaking of the 
present submarine as experimental, it is not necessary 
to particularize. If asked to do so, we would refer to 
the one important fact that all submarines are “blind.” 
When at the surface, the craft can see; but when it 
is submerged to its working condition, it is as im 
possible for the craft to see as it is for it to be seen 
by the enemy Among the many problems awaiting 
complete solution in the submarine, this one of “blind 
ness” is certainly the first If the bill suggested by 
the Bureau Chiefs be passed, we venture to say that 
the experimenting that will follow both by naval men 
and civilians will be directed first and last to this most 


crucial point 
_ owe — 


A DARING INVESTIGATION OF MONT PELEE 

interesting reports come to us from Martinique. Prof. 
Angelo Heilprin, president of the Philadelphia Geo 
graphical Society, who has made two ascents of Mont 
Pelée, has just made known the results of his investi 
gations. Several important discoveries have been made 
which throw light on the nature of the eruption, and 
which expose many of the wild exaggerations that 
always follow a terrible catastrophe. The first ascent 
of the mountain was made on May 31, and the second 
on June 1 On the first expedition, when the edge 
of the old crater was reached, the party was over 
taken by a terrific thunderstorm. Clouds of rain and 
steam from the volcano so completely enveloped 
them that they were able to see only a few feet 
Further progress was impossible, for on account of the 
electrical disturbances their compass refused to work, 
varying as much as twenty degrees to the eastward. 
With great difficulty they groped their way down the 
steep ridge, slipping at every step; for the rain 
soaked ashes afforded a precarious footing and threat 
ened to hurl them down the yawning gulfs at each 
side. The terrific detonations heard were supposed to 
be of volcanic and not electrical origin, for when the 
River Fallaise was reached it was found to be filled 
with steam and mud indicating a fresh volcanic dis 
turbance The party reached Acier, caked with mud 
and much disappointed. However, on the next morn 
ing, Prof. Heilprin was ready for another encounter 
with Mont Pelée. We cannot but admire the bravery 
and devotion of this man who, with his followers, 
twice climbed the angry volcano and who once, by a 
sudden dash during a lift in the clouds of vapor, 
reached the very lip of the crater, from which point 
stones could be dropped into the white-hot mass, 200 
feet below. Standing on the very brink of the crater, 
he was witness of a most awful, yet fascinating scene 
As was to be expected, the principal output of the 
crater was steam, and but for a favorable shift in the 
vapor clouds the party could not have made the valu 
able observations that they did So far as known, 
steam is always found in volcanoes, and seems to be 
the main cause of the eruption. Scientists divide vol- 
canoes into two classes: The quiet, characterized by 
a flow of lava, and the explosive, characterized by 
the blowing out of fragments. Prof. Heilprin states 
positively that no lava has flowed from the crater of 
Mont Pelée. One of the main characteristics of the 
explosive volcano is what is called the “cinder-con¢ 
This is formed of material which is cast out and 
which drops back around the orifice from which it was 
thrown, forming a cone. Prof. Heilprin, however, 
states that no such cone was found in this volcano 
What was taken to be a cinder-cone proved to be but 
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a pile of ejected rocks with no central vent, Of course, 
in the present condition of Mont Pelée it is impossi- 
ble to state absolutely that there is no cinder-cone, for 


it was possible to see down only about 200 feet, and 


it is believed that the crater is much deeper than this, 
In shape, the new crater appears like a great gash in 
the mountain, running north and south and expanding 
into a bowl. The fissure runs transversely to the old 
crater, and appears to have nearly rifted the moun- 
tain In the first reports of the eruption statements 
were made that the mountain had been reduced to 
one-third its original height This is now shown to 
be utterly untrue, for from a number of observations 
taken with an aneroid barometer it was found that 
the height of the mountain had remained unaltered and 
that no important topographical changes had taken 
place The exaggerated reports may have had their 
origin in the fact that a dense cloud of steam normally 
covers the top of the mountain, which might lead to 
the supposition that the mountain was much reduced 
in height From the investigations made, Prof. Heil- 
prin considers violent eruptions improbable. Mont 
Pelée has freed itself of interior pressure, and while 
small disturbances may continue to occur, they will 
probably decrease in frequency and power. However, 
no one can prophesy with certainty on subjects of this 
sort Voleanic action is very little understood; new 
and unexpected phenomena are continually occurring. 
The explosion of flaming gases is unprecedented, so 
far as known, and was probably the main cause of 
the terrible loss of life. The electrical phenomena 
were also new, though they probably did not play an 
important part in the destruction of the city. Speci 
mens collected by Prof. Heilprin show that the light 
ning bolts were small and very intense, penetrating 
the walls of the houses. No other volcano was ever 
so rapid in action, and never before has such a loss 
of life resulted directly from a volcanic eruption. 
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THE COMMERCIAL PROSPECTS OF AFRICA. 

The declaration of peace in South Africa, which is 
to be followed by the reopening of the greatest gold- 
producing mines of the worla and presumably by a 
general revival of business in that greatest consuming 
section of Africa, lends especial interest to a mono- 
graph on Commercial Africa in 1901, just issued by 


the Treasury Bureau of Statistics. The commerce 
of Africa, according to this anthority, amounts to over 
$700,000,000, of which $429,000,000 represented the 


value of the imports. About three-fourths of the im 
ports of Africa are through the ports of the extreme 
north and south of the continent, those at the north 
being for the consumption of the more densely popu- 
lated regions bordering on the Mediterranean and con- 
siderable quantities going to the interior by caravans 

a large part across the Sahara to the densely popu- 
lated regions of the Soudan. At the south, a large 
share of the imports is, under normal conditions, for 
use at the gold and diamond mines, which lie a few 
hundred miles north of the Cape, and are reached by 
railway lines from Cape Colony and Natal at the 
south and from ports of Portuguese East Africa on 
the southeast. “ 

A very large proportion of the trade of Africa is 
with England. There are numerous reasons for this, 
the most important, however, being that her colonies 

Cape Colony and Natal—on the south are the ave 
nues through which pass most of the goods for that 
section, and that a very large share of the growing 
trade is also carried by British vessels; while the bulk 
of the mining, as well as the stock raising and general 
development of that section, is in the hands of British 
colonists or capitalists In the north, a large share 
of the trade of Egypt is given to Great Britain, whose 
influence in the management of Egyptian affairs is well 
recognized; while in Algeria, which has a large trade, 
a very large proportion is with France, the governing 
country 

The total recorded imports into Africa, aggregating 
in the latest available year $429,461,000, were dis- 
tributed as follows: Into British territory, $157,575, 
000; French territory, $92,004,000; Turkish territory, 
$77,787,000; Portuguese territory, $20,795,000; German 
territory, $8,336,000; and in the Congo Free State, 
$4,722,000. Of this importation of $429,461,000, about 
5:per cent was furnished by the United States, the total 
for 1901 being $25,542,618. Our total exports to Africa 
have grown from $6,377,842 in 1895 to $18,594,424 in 
1899, and $25,542,618 in 1901. This rapid increase is 
largely due to the fact that orders sent to the United 
States for mining machinery and other supplies 80 
much in demand in South Africa are promptly filled 
with goods of the latest pattern and most acceptable 
character 

Africa occupies fourth place in the list of the grand 
divisions of the world in its consuming power in re 
lation to international commerce, the imports of the 
grand divisions according to the latest available figure® 
being as follows: Europe, $8,300,000,000; North Amer 
ica, $1,300,000,000 Asia, $900.000.000: Africa, $430- 
000,000; South America, $375,000,000; and Oceanica, 
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$325,000,000 Of total of $11,630.000,006, the 
United States supplies 5 per cent in the case of Africa, 
imports of South America, 10 
cent of those of Asia and Oceanica, 14 per sent of the 


this 


10 per cent of the per 
imports of Europe and 40 per cent of the imports of 
North America, exclusive of the United States 

Railroad development in Africa has been rapid in 
few the beginning of 
contribute to the rapid 

enlightenment of the 
northwardly 
1,500 miles and southwardly 
thus completing 2,700 
miles of the proposed “Cape to Cairo” railroad, while 
the intermediate is about 3,000 
cluding all of the railroads now constructed or under 
construction, the total length of African rail- 
ways is nearly 12,500 miles, or half the distance 
around the earth. 

That the gold and diamond mines of South Africa 
have been and still are wonderfully profitable is be- 
yond question. The Kimberley diamond mines, about 
600 miles from Cape Town, now supply 98 per cent 
of the diamonds of commerce, although their existence 
was unknown prior to 1867, and the mines have thus 
been in operation but about It is estimated 


and seems but 


which 


the past years, 


a great system must 
development, 
Dark Continent. 
from Cape Colony about 


Cairo ,200 


civilization and 


Already railroads run 


from about miles, 


distance miles. In- 


actual 


30 years. 


that $350,000,000 worth of rough diamonds, worth 
double that sum after cutting, have been produced 
from the Kimberley mines since their opening in 


1868-69, and this enormous production would have been 
greatly increased but for the fact that the owners of 
the various mines there formed an agreement to limit 
the output so as not to materially exceed the world’s 
annual consumption. 

Equally wonderful and promising are the great Wit- 
watersrand gold fields of South Africa, better known 
as the Johannesburg mines. Gold was 
there in 1883, and in 1884 the value of the gold product 
was about $50,000. It increased with startling rapidity, 


discovered 


the product of 1888 being about $5,000,000; that of 
1890, $10,000,000; 1892, over $20,000,000; 1895, over 
$40,000,000; and 1897 and 1898, about $55,000,000. 


Work in these mines has been practically suspended 
during the war in progress in that within 
the past two years. The gold production of the Rand 
since 1884 $300,000,000, and 
surveys of the field by experts show beyond question 
that the gold in sight probably amounts to $3,500,000, 


section 


has been over careful 


000, while the large number of mines in adjacent ter 
ritory, particularly Rhodesia, output 
was valued at over $4,500,000 last year, gives promise 
of additional supplies, so that it seems probable that 


those of whose 


South Africa will for many years continue to be, as 
it is now, the largest gold-producing section of the 
world. 
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CHEMICAL INDEXING BY THE PATENT OFFICE. 
BY MARCUS BENJAMIN, PH.D. 

During the meeting of the National Academy held 
this year in Washington, several of the visiting chem 
ists examined with much interest the system of index- 
ing chemical literature now in use in the classification 
Patent Office, their 
great that a brief 
description of that work seems desirable 


division of the United States and 


appreciation of its value was so 

The system is a simple one, and in a general way 
follows the plan originally by Richter in his 
Lexicon of Carbon Compounds, and later in the well 
indexes of the Berichte of the German Chem 
ical Society, although it is proper to say that it was 
worked out by Mr. E. C. Hill, of the Patent Office, 
without any knowledge of either of these works and is 


used 


known 


less complex. 

It is pertinent in this connection to add that Mr. 
Hill has already in a somewhat lengthy paper* ex- 
plained his system described how it is an im- 
provement over the method used by Richter and by 
Jacobsen and Stelzner in the Berichte. In this paper 
Mr. Hill advocated the central bureau in 
Washington, to have for its purpose the supervision 
of the index of chemical and he contends 
that ‘“‘some such plan properly matured and carried out 
to a successful completion would be work worthy of 
the greatest scientific institution of the national 
ital, founded expressly for the dissemination of useful 
knowledge, and would be directly in line with their 
Publication in past years of the indexes to the litera- 
ture of specific chemical bodies, which has so much 
redounded to its credit.” It is that he 
referred in this quotation to the Smithsonian Institu- 
tion. 

The usual library cards are employed, and there are 
The most is that 
Siving the formula, and the arrangement of these is 
foverned by the following general rules in the order 
here given: 

1. The number of carbon atoms in carbon 
pounds. 


—_..__ 


and 


idea of a 


literature 


cap 


obvicus has 


important one 


two series of these 


com- 





adopted by the 
Journal of the 


*On a System of Indexing Chemical Literature ; 
Classification division of the United States Patent Office. 
American Chemical Society, xxii, 1900, pp. 478-494. 
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2. The number of hydrogen atoms in carbon com- 
pounds. 

3. The alphabetical arrangement of the symbols of 
the remaining elements (including hydrogen in other 
than carbon compounds). 

In order to make the treatment perfectly clear, let 
me illustrate the system by taking the 
diphenoldiacetonehydrazone, of which the constitu- 
tional formula is C,,H,(OH),[N,HC(CH,).],.. Arrang- 
ing the atoms according to the foregoing rules we will 
have as the empirical formula C,,H..N,O,, which is 
then written at the top of the card with the reference 
below. In this case the reference happens to be Part 
6 of the third volume of Roscoe and Sechorlemmer’s 
Treatise on Chemistry, where that compound is de- 
scribed as crystallizing “in rhombic plates, melting at 
200 deg., which are insoluble in alcohol and ether, 
sparingly soluble in ammonia, but readily in caustic.” 

The value of this index is clearly apparent. An 
inventor describes a compound of which the empirical 
formula is as above possessing properties as described, 
and its identity is established at once. A long and 
tedious search among the many voiumes of chemical 
literature is unnecessary, for in five minutes the card 
tells the exact facts in the case. These formula cards 
begin with compounds containing one atom of carbon 


compound 


and extend through many thousands until an end is 
reached with the formula Cy-H,..CuN,.,0.,.8,, repre- 
senting one of the blood pigments, known as homo- 


cyanin. 

The second series of cards comprises those on which 
the name of the compound is given with a cross ref- 
erence to the formula; thus, for instance, there is a 
name card for “acide acetique” with reference to the 
formula C,H,O,, i. e., The chief value of 
these catch uncommon names 
that might otherwise escape the attention of the ex- 
aminer : 

The books already indexed are nearly fifty in num- 


acetic acid. 


ecards is to special or 


ber, and include such important works as Roscoe and 
Schorlemmer’s valuable Treatise on Chemistry, the 
text books by Ira Remsen, the Screntiric 
AMERICAN Cyclopedia of Receipts, Notes and Queries, 
the literature published 
by the and many special 
works on the letters patent 
issued from 23, on chemical, and Sub-Class 
No. 24, on compounds of the United States 
Patent Office. Many of these books have been indexed 
page by page, while cards from the others have been 


various 
indexes to chemical 
Institution, 
technology, as 
Class No. 
carbon 


several 
Smithsonian 
well as 


made up from the indexes only. 

Work is now being done on the collective indexes 
of the Chemical Society of London, and on the col- 
lective and annual indexes of the Society of Chemical 
Industry. Already more than 200,000 cards have been 
made, and it is easy to see that the references will 
reach into millions before the work is brought up to 
date. 

It is a special pleasure to call the attention of the 
readers of the Scienriric this valuable 
work, which was undertaken by Mr. Edwin C. Hill 
some three ago, and to interest 
and belief in its utility the world at large owes a debt 
of gratitude. Mr. Hill has been fortunate in receiving 
the hearty co-operation of his immedijate superior, Mr. 
Frank C. Skinner, chief of the classification division, 
’atents Allen, who is constantly 
on the introduce improved methods in the 
Patent Office, has given this index his cordial support. 

- Os ee — 
SINKING A SHAFT BY FREEZING. 

An interesting experiment with the freezing sys- 
tem of shaft sinking is being carried out at the Wash- 
ington Colliery in the North of England. This proc- 
the patent of Gebhardt and Koenig of 
Nordhausen, has been found indispensable for sinking 
a shaft where the peculiar conditions of the soil, 
such as or sliding clay, prevent the shaft be- 
ing sunk in the ordinary way. At this Washington 
Colliery, when operations were commenced for sink- 
ing the shaft, it was discovered after the surface earth 
had that the next geological stratum 
consisted and “quick” Had attempts 
been made to the shaft through such a stratum 
as this by conventional means, the water would have 
penetrated into the hole, and the have 
fallen in, endangering the lives of the artisans below. 
Also, if pumping had tried, the pumps would 
brought away water, and thus 
have caused a still greater collapse. The bed of sand 
is 80 feet in thickness, and is followed by 30 feet of 
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been 
sand. 


bore 
sides would 


been 


have sand as well as 


bowlder clay. 
The “freezing” process consists in freezing the sand 
around the shaft ring until it becomes perfectly solid. 


When the site of the shaft was decided upon, a 
ring pierced with twenty-two holes was bored in the 
ground, the diameter of the ring being 22% feet. 


Into each of these holes an iron pipe was placed, hav- 
ing within it a copper tube, with a perforated bottom. 
A freezing mixture comprising brine of chloride of 
magnesium 26 per cooled by means of the lique- 
faction of ammonia, was run into the copper tubes, 


cent 


Ali 


passed through the porforated bottoms into the iron 
tubes—which were closed at the ends—and passed 
back to the tanks, so that a constant circulation was 
kept up. The temperature of the brine was 20 degrees 
below zero, and this had the effect of freezing the 
ground around the pipes so solid that the result was 
a circular wall of frozen sand as hard as rock. The 
excavators then removed the soft sand inclosed by the 
frozen wall, chipped the wall in to the form of a per- 
fect circle, put up a temporary “tubbing,” and so pro- 
ceeded downward. The ground took seven weeks to 
freeze. 

The wall was approximately 10 feet thick at the 
end of seven weeks’ freezing, and 4 feet of this is 
being chipped away, leaving 6 feet remaining. As 
the hole deepens, the pipes are carried down with it, 
and the wall, once frozen, is to be maintained in this 
condition until the stone head is reached. Then it 
will be replaced by a brick wall, or rather by two 
brick walls, with a brine mixture between them, By 
the employment of this method, pumping is dispensed 
with. No water can get through the frozen area, and 
it is as safe from collapse as if it were the solid rock. 
The opening of the shaft is completely covered up, and 
trap-doors are provided for the passage of the #x- 
cavated earth and workmen. The interior of the shaft 
at the working face is illumined with electric light, 
and the cold is intense. 

i —_—— 
PRELIMINARY WORK ON THE $3,000,000 GOVERNMENT 
CONTRACT IN THE PHILIPPINES. 

BY A. W. OLAPP. 

The government contract awarded a short time 
ago to the Puget Sound Bridge and Dredging Com- 
pany for the improvement of the harbor of Manila 
and the building of a complete coaling station at 
Cavite is one of the largest contracts of its kind ever 
given to a single concern. Three contracts in num 
ber, aggregating about $3,000,000, were awarded. That 
of the improvement of the harbor comprises two con- 
tracts amounting to $2,500,000, while the third and 
smaller one is for $600,000. 

Harbor improvements comprise the dredging of that 
portion of Manila Harbor at the mouth of Pasig River, 
4,500 feet wide by 8,011 feet in length; in other words, 
the removal of over 5,000,000 cubic yards of material; 
the building of 8,000 feet of stone breakwater, the top 
of which will be finished with a capping of concrete; 
the building of 4,500 feet of rough stone with no finish 
along the front of the walled sity, following the con- 
tour of the famous Malacan drive. 

The smaller contract is for the construction of a 
coaling station located at langlei Point in the vicinity 
of the arsenal at Cavite. The principal work here is 
the building of mammoth steel coal bunkers, for which 
4,500 tons of structural steel, 3,500 piles, 500,000 feet 
of lumber, 50,000 barrels of cement and a large amount 
of rock from the quarries will be used. 

The preliminaries for this werk, before a yard of 
rock can be laid or a foot of earth dredged, are fair- 


sized contracts in themselves. First the company 
has established headquarters at Manila, near which 
are the company’s ship yards. Here will be built a 


fleet of a dozen scows and a steel launch which will be 
used to tow the stone from the quarries across the 
bay. These barges will be 125 feet in length. The 
dredge will be shipped from the United States and 
put together at the yard. It will be a suction dredge 
built of steel. 

Across the bay, 30 miles distant, are the quarries, 
where a large plant has been constructed. An aerial 
tramway, with a 1,000-foot span, extends across a 
smal] stream, by which barges are loaded. The tram 
car can transfer 1,000 tons of rock every 24 hours. 
In all, 240,000 tons of rock are to.be taken from this 
quarry and towed a distance of 30 miles across the 
bay to Manila. 

A large wharf has been built at the quarry, at which 
vessels can land. Besides this, roads have been con- 
structed and a water supply established. These im- 
provements, with drilling, hoisting and engines, will 
cost in the neighborhood of $400,000 

The plant for work on the coaling station will cost 
about $75,000. Here will be established a ship yard, 
where more scows will be built as well as a smal! tug. 

In the construction of the wharves, barges and ship 
yards and work of all kinds, a million and a helf feet 
of lumber have been used, besides many thousands of 
piles. All lumber and piling is of Douglas fir, and 
was shipped from Seattle. All hardware and groceries 
for the subsistence of the two camps have alse been 
shipped from that point. The company will also have 
all coal used on the entire contract shipped from the 
United States. 

When all preliminaries are completed work will be 
pushed as fast as possible. With the building of the 
breakwater in Manila Bay, which was commenced by 
the Spanish government and left half finished, the 
harbor will be one of the finest in the Orient. As the 
Pasig River is crowded when heavy storms are raging, 
as well as the bay, the breakwater constructed will 
give a refuge to all ocean-going craft of the worid, 
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MOVING A LARGE RAILWAY BRIDGE. 
The Pittsburg Fort Wayne & Chicago Railroad 
osses the Allegheny River at Pittsburg on a bridge 


of the old-style lattice-work construction The com 


pany has decided to replace it with a structure of the 
double-deck” pattern, which will be used for a railway 
and highway it is to be erected upon the original 
piere of masonry To prevent interrup- 
ion of train service, it was decided to 
mstruct wooden piers and move the 
present bridge upon these Although the 
mass of metal weighed over 2,000 tons, 
the actual time of removal occupied less 
than half a day The Pittsburg section 
had to be changed 23 feet, and the Alle 
gheny section 48 feet The bridge was 
moved in a manner somewhat similar to 
that used in moving a house, a system of 
rollers being used There was a set of 
these rollers at each end and at each 
pier. Beneath the rollers were placed a 
number of pieces of rail, and between the 
bottom of the bridge and the rollers, rail 
was also used. Three hoisting engines 
and rope and pulley-blocks pulled the 
bridge to its new position, and had not 
extraordinary precaution been used, it 
could have been moved in much less time. 
The bridge was moved about five feet 
at a time, and then given a thorough ex 
amination before being moved again. 
This operation was repeated until the 
bridge reached its new bed 

Structural tronworkers to the number of 100, and 
150 carpenters, were used on the work, and after the 
removal had been accomplished, about 125 men 
hanged the network of the tracks and switches at 
each end of the bridge by shifting them with crowbar: 
his part of the work took more time than the mov 
ing of the bridge rhe plans were carried out under 
the supervision of Engineers G. H. Mitchell, of the 


American Bridge Company and 
Thomas Rodd, of the Pennsylvania 
Company ft) 
. Saal - 
Mortality From the Bite of 
Polsonous Snakes. 


wer 
BY CHARLES i OoO8 \ 
The mortality throughout the worid 
from the bite of poisonous snakes is —s 
. rt} 
unknown From partial statistic a 
however, covering many years, some 


idea may be had of the number who 
met death in this terrible manne! 
India reports a death rate from this 
cause that is appalling to contemplate There are 
many species of venomous serpents within her borders, 
but only five are especially destructive to human life 
These are as follows 

The cobra de capello (Naja tripudians) or hooded 
snake; the hamadryad (Ophiophagus elaps); the krait 
(Bungarus caeruleus); the kuppur (Echis corinata); 
and the chain viper (Daboia russellii) rhe cobra is 
common throughout the country; its cast-off skin has 
even been 
found it an 
altitude of 8 
000 feet in the 
Himalay 
an Mountains 
The others are 
more or less 
common, a 
cording to lo 
cality In a 
small division 
of this vast em 
pire contain 
ing only 13,855 
square miles 
(only a little 
more extensive 
than the State 
of Maryland), 
and a popula 
tion of 7,000 
000 souls, mors 
than 1,000 per 
Fons, accora 
ing to the Re- 
port of the 
Com mi s- 
sioner of Burdwan, annually die from snake poison 
ing. When the extent of the country (1,560,159 square 
miles) and its immense population (nearly 300,000,000) 
is taken into consideration, together with the state 
ment just made, it will not surprise the reader to learn 
that an average of 20,000 persons annually succumb 
to venomous snake bites {n India alone. The actual 
number of deaths during the decade 1880-1890, accord- 
ing to the latest available statistics, varied from 18,670 
to 22,480 per year. For many years past the govern 
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ment of India has offered rewards, or “head money,” 
for the destruction of venomous serpents. Notwith 
standing the payment of large sums for this purpose, 
however, neither the supply of snakes nor fatalities 
from their bite seem to have decreased. During the 
above-mentioned decade the number of snakes (poison 
ous) killed varied from 212,776 to 578,415 annually 





France has had a similar experience in this latter 
direction In three departments, or counties, a premi 
um of 25 centimes was offered for the destruction of 
vipers, which reptiles were responsible for many 
deaths 
snakes killed in one year (1864) was 1,934, while in 


According to official reports, the number of 


1890, twenty-six years later, 67,620 vipers were de 


destroyed, or a total of 294,577 during the whole period 
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Diagram Showing Hoisting Engines and Cables, and Old and New Positions of the Bridge. 


In both cases, instead of diminishing in numbers, the 
snakes seem to have actually increased under the 
bounty system. It has been stated that in some lo- 
calities the people have resorted to breeding certain 
poisonous snakes for the sake of the rewards offered. 
The truth of this oft-repeated assertion is very doubt 
ful, however, especially in regard to the former coun 
try, where the reptiles are so numerous that their cap 
ture is effected with little difficulty 





In North and South Africa there are several highly 
venomous species, the most dreaded being the African 
cobra (Naja haja), the spitting snake (Sepedon haem 
achates), and the sheep stinger (Causus rhomblatus) 
Australia has about twenty poisonous species, five of 
which are extremely deadly. Among the latter 
are the brown-banded snake (Hoplocephalus curtus), 
the brown snake (Diemenia superciliosa), and the 
black snake (Pseudechis porphyriacus). Tropical Am 
erica, including several islands in the West Indies, 
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notably Martinique and St. Lucia, contains a number of 
pit vipers, the largest and most formidable known, 
The terrible fer de lance ( Trigonocephalus lanceolatus) 
is confined to the islands, where a bounty has had little 
or no effect in diminishing its numbers. It is regarded 
with the utmost fear by the natives. The mortality 
from snake poisoning in Africa, Australia, and tropical 
America is not specially recorded. While 
it is known to be small in comparison to 
that of India it is still considerable, ac- 
cording to the reports of travelers and 
notices in the public prints. The fer de 
lance alone, in the West Indies, is the 
cause of many deaths annually. 

In our own country we have four gen- 
era of venomous serpents, as follows: The 
rattlesnake proper (Crotalus), the copper- 
head, and the moccasin (Agkistrodon), 
the coral snake (laps), and the ground 
rattlesnake Of the former 
there are several species, and at least 
two of the coral snake. The huge dia- 
mond rattlesnake (C. adamanteus) and 
the copperhead (A. contortrix) are the 
most deadly. The former species of rat- 
tlesnake is undoubtedly the cause of more 


(Sistrurus ). 


deaths from snake poisoning than any 
other in the United States. This is due 
to its large size (not infrequently seven 
feet in length and three inches in diame- 
ter), and to the great length of its fangs 


One of the Powerful Hoisting Engines Used in Pulling the Bridge to Its New Position. and the copious amount of venom in- 


jected into its wounds. There are no 
means of ascertaining the annual mortality from snake 
poisoning in the United States. It is not large, and 
fatalities are now mainly confined to the South and 
the West. In these sections the country newspapers 
contain occasional reports of deaths from this source. 
Perhaps the total number would not exceed fifty. Not 
a year passes without one or more deaths from rattle- 
snake poisoning in the State of Florida. During six 
years, without the facilities of carry- 
ing on a systematic search, the writer 


4uttt 


= came across and preserved eight news- 

, paper notices of well-authenticated 
4 deaths in the State from this cause. 
ue Three of these occurred in 1897. Per- 
haps 30,000 would be a fair estimate of 

t the world’s annual death-rate from the 
bite of venomous snakes, notwith- 
standing the long and practically 
fruitless efforts of science to discover 





an antidote. 
- oe = 

Bologna has been having a sensation 
in the rumor that its great leaning tower, the pride of 
the city, is weakening, and may fall, says the New 
York Tribune. This has caused so large an influx of 
visitors that it is said that the hotelkeepers may not 
be wholly guiltless in regard to the rumor. The city 
has two of these square towers, the Asinelli, which is 
315 feet high, and was erected in 1109, and its rival, 
the Garisenda, which was built one year later, and was 
rendered peculiar by 
its decided in 
clination to 
one side. It is 
now only 153 
feet high, the 
width of one 
side is 23 feet, 
the walls at 
the base are 6 
feet 6 inches 
thick, while 
higher up they 
are 4 feet 9 
inches. Its 


originally much higher, and is 


origin is some- 
what obscure, 
but it was cer- 
tainly intend- 
ed to outdo 
the  Asinelli, 
and both were 
for retreat ip 
troublous 
times. Some 
say the orig- 
inal intention 


MOVING THE PITTSBURG, FORT WAYNE & CHICAGO RAILROAD BRIDGE AT PITTSBURG. was to make 


it lean, but 

others contend that either the ground has settled or 

there was a defect in the engineering. This unique relic 

was so little thought of by one of its late possessors 

that it-was sold for 220 lire, something less than $44. 

->-+-ere 

The American Museum of Natural History recently 

acquired a group of five caribou, which hail from the 

Barren Islands of Alaska, and are of an entirely neW 

species. These rare animals were brought home by the 
Andrew J. Stone expedition. 
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THE ELECTRIC ROAD OF BERTHOUD-THOUNE, 


SWITZERLAND. 
During the course of the year 


opened in Switzerland, between Berthoud and Thoune, 
which, like the mountain lines of 
Jungfrau, uses as a motive power the three-phase low 
tension electric current. The road, which was built by 


Brown, Boveri & Co., is essen- 
tially one of standard dimen 
sions, and operated practically 
under the same conditions as 
a steam line. For that reason 
the results which have been 
obtained during the two years 
of service should prove of no 
little interest. 

The total length of the line, 
which is a single-track road, is 
40 kilometers (24.8 miles). 
Starting at Berthoud (Burg 
dorf), a station on the Berne- 
Olten line, the road follows the 
Emmenthal Railway for a dis- 
tance of 7 kilometers (4.3 
miles) to the station of Hasle- 
Ruegsau. At Konolfingen it 
crosses the Berne-Lucerne line, 
and finally connects at Thoune 
with the road running from 
Berne to Interlaken. 

The maximum grades have 
been fixed at 25 millimeters 
per meter (0.98 inch per 3.26 


feet). The minimum radius of the curves is 250 meters 


(815 feet). 


The current is generated at Spiez by a hydro-electric 
plant connected with sub-stations, distributed along the 
line at intervals of 3 kilometers (1.8 
phase current is fed to these stations under a tension 
of 16,000 volts, and is stepped down to 750 volts to the 
line conductors. The passenger rolling 
posed of six auto-motor coaches 


each weighing 32 tons empty, and 
of ten ordinary passenger cars. 
Freight is transported by means of 
sixty cars of the ordinary type and 
two electric locomotives 

The Spiez central station, which 
is situated on the shores of Lake 
Thoune, derives its water power 
from the falls of the Kander flow- 
ing into the lake. Part of the Kan- 
der River is diverted by means of 
a canal running along the falls for 
a distance of 680 meters (2,217 
feet). The canal communicates 
with a tunnel 860 meters long 
(2,721 feet), at the entrance of 


which is a gate The total head of 
water is 63 meters (206 feet), from 
which it follows that about 5,500 
horse power is generated Hori 


zontal, Escher-Wyss turbines to the 
number of six, each of about 900 
horse power, are directly coupled 
to three-phase alternators of the 
Brown-Boveri type. The speed of 
these alternators is 300 revolutions 
per minute The tension of the 
current which they generate is 
4,000 volts, which is afterward 
raised to 16,000 volts by means of 
Static transformers. The high-ter 
sion conductors extending from 
the central station to Thoune 
are secured to metallic suy 
ports embedded in blocks of 
concrete spaced 50 meters (163 
feet) apart. These high-ten 
sion conductors are composed 
of three copper wires having a 
constant diameter of 5 milli 
meters (0.2 of an inch) for 
their entire length. The same 
Supports likewise serve as a 
fastening means for various 
feeders for power and lighting 
purposes 

Throughout the entire length 
of the line the feeders for the 
cars are supported simply by 
Pine posts injected with zin« 
chloride. The posts are about 
8 meters (25 feet) high and ar 


Spaced 45 meters (146.7 feet) 
apart, 

The height of the posts for 
the high-tension conductors has 
been so chosen that the lower 
Most wire is never less than 6 
Meters (19.5 feet) above the 
sround. The posts are placed 
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45 meters apart. Wherever a highway or a railway 
is crossed, this distance has been reduced as far as 
possible in order to avoid the use of guard nets. 
Wherever a railway is crossed, netting is used. 

The wires are secured to the necks of the insulators 
so that they face the post. Hence, in case of a rup- 
ture, the wires will fall upon the framework of the 





LOCOMOTIVE WITH BODY AND MOTOR-CASINGS REMOVED 


posts Posts which are situated at curves are pro- 
vided with frames of iron, which serve to prevent the 
wires from falling to the ground. The insulators are 
of the double-bell type. At intervals of five posts 


horn lightning arresters are employed. 


It has been said that the wire of which the high- 
tension line is composed has a constant diameter of 5 
millimeters. The lines which supply the transformers 








A LOCOMOTIVE OF THE BERTHOUD-THOUNE ELECTRIC ROAD. 
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are composed of wires 4 millimeters in diameter. The 
longest of these lines measures not less than 750 
meters (2,450 feet). 

The transformer sub-stations, which number four- 
teen, have been located, so far as possible, in the 
vicinity of stations, in order that they can be more 
readily inspected from time to time. The average 
distance between such stations 
is 5 kilometers (1.8 miles). The 
| first and last sub-station are 
each situated about 500 meters 
(1,630 feet) from the terminals 
of the line. 

The transformers of the sub- 
stations have been proportioned 
on the assumption that there 
would never be more than one 
train on the same section of 
road. The calculations made, 
which allowed for grades, gave 
different results for different 
sub-stations. It was, therefore, 
decided to adopt one type of 
transformer for the purpose of 
avoiding too great a complica- 
tion. 

Each sub-station contains a 
450-kilowatt transformer, which 
is of sufficient power to drive a 
double train 

One of the terminals of the 
secondary winding of the trans- 
former is directly connected 
with the rails of the line by means of aewire 8 milli- 
meters (0.3 inch) in diameter. The two other termi- 
nals are directly connected with a small switchboard 
inclosed in a sheet metal casing, secured to two wooden 
posts planted on the other side of the road. By means 
of this little switchboard, which is provided with the 
usual circuit-breaking and measuring devices, the 
wires conveying the current to the motors of the cars 

can be placed in connection with 

the secondary winding of the trans- 

es former. Adjacent to the station 

a containing the transformer which 

furnishes power to the line are two 

posts, which support the transform- 

ing device, which is connected with 

the lighting circuits and which is 

directly supplied by a high-tension 

feeder. Some of the lighting trans- 

formers are, however, fed by 

the line. The two posts upon which 

the lighting transformers are car- 

ried are provided with a high-ten- 

sion switch, by means of which cir- 

cuits leading to the transformer sta- 
tions can be broken. 

The high-tension line is protected 
by hern lightning arresters. 

The trolley wire by which the 
cars are driven is composed of two 
copper wires 8 millimeters in di- 
ameter. These trolley wires are 
suspended from insulators which 
have resisted a tension of 6,000 





volts, and also from ball insulators. 
The transverse wires, by which the 
different parts of the line are sup- 
ported, are composed of steel wire 
6 millimeters (0.23 inch) in diame- 
ter. The transverse wires are sus- 
pended from the post by means of 
hangers, of such construction 
as to permit a play of 30 centi- 
meters (15.7 inches). 
As we have already seen, the 
trolley wire is divided into five 


~~ 


sections, separated from each 
other by sectional insulation, 
whereby it is possible to cut 
out one section whenever it is 
necessary to make repairs. 

As a general rule, the trans- 
verse wires are spaced about 35 
meters (104.8 feet) apart. This 
distance is reduced at highway 
crossings, in order to attain 
great safety On curves the 
distance has also been de- 
creased, in order to prevent the 
trolley loop from leaving the 
wire, 

For the return of the current 
a method of connection has 
been devised by the engineers 
of the Brown-Boveri Company, 
which consists in making use 
of fish-plates to conduct the 
current to the rails. As a mat- 
ter of fact, this system of re- 
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Wnglas al mn the United States in a somewhat dif- 
‘ ! ‘ 

rhe ro g st [ the road consists of motor ca 

tr rdina passenger coaches and 

he motor 1 have &@ seating capacily 

6 and are livided into first and second-class com 

tn sat moto ar has a hauling capacity of 

, Le f 36 Kilometers (22.4 miles) pei 

millimeter grade The weight of each 

The body, which has a length of 

feet) between the buffers, is carried 

‘ ‘ ich eparated by a distance of 9, 

meter feet) Hach axle carries a motor of 60 

hor powe with a speed of 600 revolutions per min 

ule The tota veight of electrical equipment of the 

motor cal ibout 10 tons. Bach motor alone weighs 

1.500 kilogramme 13,000 pounds) The electrical 

equipment of these car besides four asynchronous 
moto! f 16 horse powese comprises two controllers 

four variab é tances disposed transversely under 

the bodies between the bogie trucks; one controlling 

device f these resistances; four trolley loops; two 

sheet-metal boxes inclosing each four lead fuses, con 


eying current to the motors; one 18-kilowatt trans 
former to step down the current from 750 to 100 volts 
for heating and lighting the car one box containing 
fuses for the transformer; one compressor driven by a 
four horse power motor supplied with current at a 
hundred voit one automatic circuit breaker for the 
metor of the compressor; six electric lamps for regular 
utside lighting; ten lamps for interior illumination; 
fourteen electric radiators for heating; six heat regu 
lators and one small switchboard carrying the 
witches controlling the radiators and the lamps, as 
well as the lead fuses of the motor of the compresso 

rhe three-phase motors employed have eight poles, 
with a fixed fleld magnet and movable armature The 
inding of the fleld magnet comprises fifty-one turn 
for each phase The resistance of the winding of a 
phase is 0.71 ohm The winding of the armature com 


prises eight turns per phase, and the resistance of the 


winding fo each phase 0.0153 ohms When the 
armature turt vith a speed equal to that of the gen 
erating n t number of revolutions is 60 per 
minute The four fit magnets of a car are mounted 


in parallel it he t conveying the current rhe 


four armature are onnected with four independent 
rheostats located beneath the car and regulated simul 
taneously by the ontrollet These rheostats are used 
at the moment of starting In order to cut out a motor 
the two corresponding circuit breakers are operated 

The trolley oop are of rather novel form They 
onsist of two frames placed side by side and carefully 
insulated from each other That portion of the loop 
which ibjected to sliding friction is made of a 
highly polisied iss tube triangular in cross section 
i ’ single otation of 120 degrees the urface of con 
tact il ha ‘ 

Kach motor a quippec vith a Westinghouse 
iir-bDrake a 4 is the usual shoe-bruke which latte: 
erve not only t heck the speed on down grades, bu 
to bring tl ar t i stop In order to check the car 
on down ale the motor themselves are used for 


vhen the number of revolutions exceeds that required 


or perfect ynehror ma braking action is obtained 

rl} motives employed for the haulage of freight 

trains ace irried on two axles rheir weight is about 
) ton acl 


rhe locomotive are provided with sills similar to 


those of team engine By reason of the compara 
tively irge amount of space taken up by the two 
motor which are each of 150 horse power, it was 
found impossib'e to mount them in the usual way 


They were, therefore, disposed outside of the two sill 
The method employed to transmit to the axle the 
movement of the common shaft of the two motors is 


original Beneath the motor shaft, which is equidis 


tant from both axles, is an auxiliary shaft, which car 


ries two gears meshing with two pinions keyed on the 
motor haft These two groups of gears and pinions 
constitute a variable speed gear The auxiliary shaft 


which turns at the same speed as the axles, transmits 
to them the movement of the driving shaft by means 
of four connecting rods. Counter weights carried on 
the auxiliary shaft balance the rods and Icssen the 
perturbations due to the inertia of the parts 

This arrangement of the motors may, at first sight 
seem open to criticism. It must, however, not be for 
gotten that the locomotive is intended to be used for 


the haulage of heavy freight trains at fairly high rates 





of speed 

The speed of the motors is 300 revolutions per min 
ute. Two changes of speed are obtained by cutting 
out one of the trains of gears 

With the motors developing a speed of 300 revolu 
tions per minute, the normal speed attained is 33.6 
kilometers per hour (21.6 miles) with a high-speed 
gear By throwing in the other train of gears, the 
speed is reduced one-half. In this latter case double 


the load can be hauled rhe throwing in of the gears 


annot be accomplished while the train is in motion 
Bach locomotive is equipped with two control! 
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similar to those to be found on the auto-motor passen- 
ger cars. Starting is effected by the interposition of 
resistances, which are cut out when the speed has risen 
to a certain point. The electrical equipment of these 
locomotives is almost exactly similar to that of the 
auto-motor passenger coaches. 

rhe length of a locomotive from buffer to buffer is 
7.8 meters (25.58 feet); the diameter of the wheels is 
1.23 meters (4 feet): the total weight is about 30 
tons, about 10 tons of which fall upon the electrical 
equipment 

Like the coaches, the locomotives are equipped with 
Westinghouse brakes The air is compressed by a 
smali »ump driven by a four horse power motor The 
starting resistances of the motors are inclosed in a 
cylindrical casing 

From all accounts the road has been very success- 
fully operated at a comparatively low expense. The 
road is still another instance of the successful adapta- 
tion of the polyphase current to electrical traction. 

+e me 
THE BROOKS COMET OF 1902. 
BY DR WILLIAM K. BROOKS, F.R.A.8, 

Announcement of the discovery of this comet on 
April 14 was duly made in the Scienriric AMERICAN. 
The writer was engaged in sweeping the eastern morn 
ing heavens with the ten-inch equatorial telescope of 
this observatory, when the comet was discovered near 
the northwest corner of the great Square of Pegasus 

It is a curious fact that this comet was found in the 
same telescopic field in which my comet of February 
23, 1883, was discovered, that, however, being in the 
evening sky Thi s, of course, simply a coincidence, 
and does not indicate that the two comets are identical, 
or indeed, have any relation to each other 

rhe appearance of this latest comet is well shown in 
the accompanying picture—a highly magnified tele- 


scopic view. The body of the comet was slender, taper- 





THE BROOKS COMET OF 1902. 
Discovered by Dr, Brooks April 14, 


ing gradually to the coma, which had a minute stellar 
nucleus Che tail was narrow and slightly branching 
The comet was fairly bright in telescopes of moderate 
power and an interesting object 

Its path was diagonally across the Square of Pegasus 
and at the time of discovery was moving toward the 
sun at the rate of three degrees daily 

The following elements of the comet’s orbit have 
been furnished by Prof. Leuschner 

Time of passing perihelion, May 28 

Perihelion minus node, 274 deg. 30 min 

Longitude of node 45 deg. 3 min 

Inclination of orbit, 71 deg. 50 min 

Perihelion distance, 0.5542 

Eccentricity, 0.3947 

Periodic time, 0.88 year, or a revolution about the 
sun in 320 days 

These data are to be regarded as tentative, but if 
approximately correct the above elements show this 
comet to be an exceedingly interesting one, having by 
far the shortest period of any known comet 

Encke’s comet has a period of three and one-third 
years—the shortest heretofore discovered—and other 
short-period comets have periods ranging from five and 
a half to thirteen years; while this latest cometary 
addition to our solar system, should the above elements 
prove fairly accurate, performs its revolution in less 
than a single year 

The comet is at this writing lost to view in the sun's 
overpowering rays. It will emerge therefrom south of 
the sun. after which the comet should be well observed 
from the southern hemisphere 

— +e ae ED 

According to statistics prepared by W. E. Nichols 
& Co.. of New York, there are eighty-three banks in 
New York ity, having an aggregate capital of $98 
872,700, and thirty-seven trust companies of New York 


ind Brooklyn, with an aggregate capital of $43,000,000 
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Sorrespondence. 








Voleanic sruptions. 
To the Editor of the Screntiric AMERICAN: 

Volcanic eruptions are the absorbing topic since the 
terrible calamity on the island of Martinique. Their 
cause and prevention furnish interesting problems for 
discussion It seems to be the consensus of opinion 
that “water is the “spark” which explodes these 
awful mines. The question which presents itself is: 
Is not this explosive agent automatic in origin: 
being in fact the lake of water which is generally 
found filling up the crater of the so-called extinct vol- 
cano? Following an eruption as a rule the volcano 
continues more or less active for years. Then an in 
terval of inaction succeeds; during which the bottom 
of the now inactive crater fills up and becomes im- 
pacted and waterproofed with the accumulating 
detritus of years. The rains of many years follow 
ing this period gradually collect and form the crater 
lake. This lake during another lapse of years slowly 
percolates and weakens some spot in its bed until 
sufficiently enlarged to suddenly precipitate its con- 
tents in the subterranean depths below This event 
may be accelerated by an unusual atmospheric pres 
sure 

If the above hypothesis furnishes the true cause, 
the prevention naturally suggests itself to be the 
emptying and future draining of the crater through a 
tunnel which would prevent any large collection of 
water. B. 8. P. 

Savannah, Ga., May 19, 1902. 

Lightning Effects, 
To the Editor of the Scienriric AMERICAN: 

Please give me an opinion through your paper on the 
following On Friday night, May 2, a storm passed 
over our town, the lightning striking two trees, one 
with very peculiar results. A large red oak tree stood 
about 30 feet from a vacant house. The tree had a 
large slab torn from one side, the slab being about 25 
feet long. The slab was broken into six large pieces 
and hundreds of small ones, some thrown a distance of 
10 yards. One piece, 12 feet long, went entirely over 
the house one struck a large tree near by; and the 
heaviest, 10 feet long and weighing about 70 pounds, 
struck against the closed shutters of a window, broke 
through shutters, sash, and glass, carrying all away 
clean; tore a large hole in the ceiling, then crashed 
into a window frame on the opposite side of the room 


Now to the point rhe timber doing the damage was 
a “stump piece,” and had part of a root to it, the 
ground end having struck the house first. To do this 
it was thrown upward at an angle of about 35 deg., 
as the hole in the ceiling shows. My questions are 
these 


What force threw the timber Was it steam caused 
by the heat of the lightning? 

What caused the timber to fly upward? 

Did the current run up the tree? 

The force surely acted from below 

The tree has no marks above where the slab was 
torn off—is not shattered 

The lightning did not strike the house 

Gaithersburg, Md S. A. LEHMAN. 

[We must say we do not know to what the lightning 
owes its power to rend and split stones, trees, houses, 
etc.; not to steam in the case of dry articles, surely 
That the electric current went from the ground to the 
cloud in this case seems certain It does in many 
cases. Our professor in college said he always saw 
the lightning go up and pever down. This is a mere 
result of habit of mind, since the flash is so sudden 
that no one can see it go in either direction, and any 
one may train himself to see it go in either direction. 

Ep.] 

+ oo 
Standard Time-Signals by Electric Light, 
To the Editor of the Sctentiric AMERICAN: 

For many years the time-ball has been generally ac- 
cepted as the standard form of apparatus for giving 
time-signals to the public In most of the principal 
seaports of the United States are time-balls which are 
dropped exactly at noon by telegraph from an astro 
nomical observatory. The signals thus given are of 
great public benefit, ard are especially valuable to ship- 

A 
feet 


masters whose vessels lie within sight of the ball. 
time-ball, as usually constructed, is about three 
in diameter, and can be seen with the unaided eye at 
a distance of about two miles. The care and expense 
involved in its maintenance are such that it is usually 
impracticable to operate it oftener than once a day. 
In a letter published in the Boston papers in April, 
1901, the writer suggested the use of incandescent eles 
tric lights for giving time-signals, and proposed that 
the lamps used to illuminate the dome of the Messa- 
chusetts State House be utilized for the purpos It 
was pointed out that such lights can be readil’ seen 


, ed 
at a distance of ten miles or more, and that if operat 


automatically by telegraph from an observatory, they 


could be made to give standard time-signas which 











JUNE 14, 1902. 
could hardly be surpassed for accuracy and effective- 
Because of opposition on the part of the Ser- 
geant-at-Arms the plan was never tried at the State 
House, but is now about to be carried out at the Harv- 
Observatory. Signals will be operated 
Boston. 


ness. 


ard College 
simultaneously in Cambridge and in 
Such is the facility with which the electric current 
that, tele- 
observatory having 
signals could be given at fre 


can be controlled by automatic devices 


graphic communication with an 
been once established, 
quent intervals, for example, every five minutes, 


during the evening, instead of once a day, as in the 
case of the time-ball. It is, of course, essential that 
the telegraphic signals, in order to be of value, should 
come directly from an astronomical observatory, as it 
is only at such an institution that the time can be de- 
termined and kept with the necessary degree of accu- 
racy. Three distinct plans are possible under the 
proposed system, as follows 

1. The signal could be given once each evening at a 
The 
before the ap 


prearranged hour as, for example, nine o'clock 


which would be _ burning 
turned off by hand at about 
The controlling switch 
would then be connected with a telegraphic instrument 
from the 


signal 


lights, 


pointed time, would be 


fifteen seconds before nine 
nine 
release 


the switch, causing the lights to flash into full brilli- 


operated observatory At precisely 


o'clock a from the observatory would 


ancy This method, which is similar to that employed 


for the time-ball, would require the services of an at- 


tendant It would have an advantage over the time- 
ball in that the radius of visibility would be much 
greater. 


2. Auxiliary clockwork located near the lights could 
be made to turn them off a few seconds before the ap 


pointed time, and in so doing, connect them with the 


observatory instrument which would light them again 


at the proper instant, the entire operation being re 


peated at intervals of five minutes By this plan the 


apparatus would be entirely automatic, and would 


require no attendant 


3. A specially constructed could be operated 


by the 
terruption of the 


relay 


observatory circuit, causing a momentary in 


lamp current in response to every 


Most 
intervals of 


signal received from the observatory observa 


tory clocks give signals continuously, at 


one or two seconds, a pause preceding the sixtieth 
second to mark the minute The Harvard signals 
which have been extensively copied elsewhere, are 
given every two seconds, one beat being omitted be 


fore each minute, and twelve beats every five minutes 


Thus, a person having the time within thirty seconds 


can correct his timepiece by waiting for the pause 


marking the minute If the error of the timepiece is 


not known within thirty seconds but is known to be 
within two and one-half minutes, it is necessary only to 
Tests 


Observ 
remarkably ef 


wait for the long pause marking the fifth minute 
made at the laboratory of the Harvard College 
this method to be 
that the 


will be operated upon 


atory have shown 


fective; and it is probabl signals to be estab 
lished in Boston and Cambridge 
this plan 

that the new system is applicable to 


4 single lamp may be used for 


It is evident 
any number of lamps 


local purvoses, in the street, or at the entrance of a 
public building, or several hundred lamps may be em- 
ployed, giving a powerful light which can be seen 


for many miles. When the radius of visibility of such 
a light is considered in connection with the frequency 
with which the signals can be given, some idea of the 
efficiency of the system may be obtained. Moreover, 
an expensive plant should be 
especially for the The 
buildings are already illumi 


thus 


it is not necessary that 


established purpose towers 


and domes of many large 
nated for spectacular The equipment 
used could be utilized at trifling expense without ma- 


signal 


purposes 


terially altering their construction. A estab- 


lished at some point in New York harbor as, 
Liberty, would be of inestim 


for ex 
ample, on the Statue of 
able value to the shipping interests, and would become 
a most striking and interesting 'andmark. 

that 
as they cannot be 
that the use of a standard 
matter of habit 


take the 
seen by day. 


It may be argued lights can never 
place of the time-ball 
Experience seems to show 
time signal at largely a 
arising probably from the old custom of ringing bells 


other time 


midday is 


at noon For 
would 


most purposes almost any 


answer equally well. The new system is not 


however, designed to necessarily supersede the time 
ball, but may, if 
supplementary service, having far greater efficiency. 

Wittarp P. Gerrisn 


desired, be used as a separate and 


Harvard College Observatory, Cambridge, Mass., 
May 23, 1902. 
—~> ++. —_____—- 
The Current Supplement, 
The leading article of the current SurrLement, No, 


1380, is devoted to a discussion of the occurrence and 


distribution of corundum in North Carolina and 


Georgia. The article is accompanied by four illustra 
tions Results of a most careful research in experi 
Mental phonetics are told by Prof. John G. McKen 


Scientific American 


drick. The paper is one of the most important which 
has appeared on the subject of acoustics for years. 
The many illustrations presented do much to elucidate 
the text. Dr. Perrine concludes his interesting ac- 
count of the power plants of the Pacific Coast. Strik- 
ing illustrations accompany his description. Dr. 
Soper tells of the sanitary measures to be adopted 
after floods. The Hon. Carroll D. Wright writes inter- 
estingly of the use of statistics. The usual trade notes 
and consular matter will be found in their accustomed 
places. 
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THE MODERN USE OF ELECTRICITY IN PRINTING. 


BY PRANK C, PERKINS, 





It is certainly surprising to note to what extent 
electricity is now used in the leading printing esta) 
lishments of this country, as well as in Europe. It is 
with a deep feeling of pleasure when one steps from 
the old-fashioned belt-driven pressroom into the mod- 
ern, clean, bright, well-lighted, motor-driven pressroom 
of an up-to-date printing plant. The dark, ill-smeliing, 
poorly-ventilated, dingy basement printing shop is now 
radically changed, it being noted that electricity has 
been the wonder worker, and is now supplying current 
for lighting the various departments with brilliant arc 
and incandescent lamps. The foul odors are dissipated 
and driven out of the workrooms by powerful electric 
fans and motor-driven exhaust blowers; the fast-flying 
belts which endanger life and limb, with the numerous 
have disappeared, and in 
their place are to be found separate motor-driven ma- 
chines of every type and kind known to the modern 
printing trade. 

In the typesetting room the electric motor is geared 
to the linotype machine, and the composition is accom- 
with great dispatch; the type- 
casting machines are operated by dust-proof electric 
direct-connected routers and metal saws 
are at work, saving power and economizing space and 
increasing the product in a given time. The electro- 
plating branch has always been an important applica- 
tion of electricity in the printing industry. 

In the 


various 


countershafts and pulleys, 


plished accuracy and 


motors, and 


pressroom the motors are connected to the 


machines either by belting, by gears, or by 
being directly connected to the press, the latter being 
accomplished in removing the 
tight and loose pulleys, which were used for driving 


shafting, the motor simply 


many cases by simply 


by belts from the main 
being substituted 

The advantages of direct connection are many, in- 
cluding noiseless running, simplicity of construction, 
reduction of losses from friction, and slippage of belts, 
while the space in the pressroom required is less and 
the life of the motor is greatly increased, largely due 
to its slow speed. The automatic folders are frequently 
driven by the electric current, and the modern paper 
cutter is also operated in this way with great reliability 
and safety, it being possible to stop the cutting machine 
instantly if desired, 

In the binding department there is probably as great 
a field for the electrically driven machine as any in 
the entire printing establishment. The embossing 
presses of the latest types, as well as the binding ma- 
cutting machines, stitching machines, and 
machines, are electrically driven, producing 
which is used only in propor- 
It is not necessary to supply 
when only one or more 
moment the operator 


chinery, 
graining 
a great saving in power, 
tion to the work done. 
whole plant 
machines are working, as the 
breaks the circuit the motor stops and all of the ex- 
pense immediately drops off. With shafts, pulleys, and 
belting this is not the case, as there is a continual loss 
due to the friction in operation of same when there is 
no load, and the losses due to slip of belt are continu- 
ally varying from month to month, due to variation of 
tightness of belt, arc of contact, and smoothness of the 
pulley faces. On account of the settling of floors and 
walls, the line shafting is bound to get out of align- 
ment more or less, which also is a great source of loss, 


power for the 


The entire belt transmission system is continually be 
coming clogged and covered with dirt, grease, and fly- 
ing dust, while the motor-driven machines result in 
greater cleanliness, a saving in the cost of insurance on 
account of decreased danger from fire, and a greater 
of light, due to the entire absence of these 
Electric heaters are now being 
and electric motors can be 


amount 
overhead obstructions. 
installed in many binderies, 
adopted with great economy and many advantages by 
every printing establishment in the country, and there 
are a large number now fully equipped with this sys- 
The work of the printing press is 
bound to be more or less intermittent, which always 
results in a saving in motor-driven machinery, this 
being largely due in this class of work on account of 


tem of driving. 


the necessity for stopping to “make ready.” It is also 
that for the press 
must be run very slowly, and 
stopped, and this cannot be so well accomplished by 
mechanical although later the speed may be 
increased to a maximum limit, turning off thousands 
of impressions in a short time 

The Bureau of Engraving and Printing at Washing- 


impressions the 
started and 


true preliminary 


frequently 


drive, 
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ton, D. C., is thoroughly equipped with electrically- 
driven machines operated by General Blectric moters; 
and many of the leading newspapers and magazines 
have had their plants equipped with Lundell, Northern 
and Bullock machines, these types of motors having 
been extensively used for direct connection, as well as 
by gearing and belt driving, to most of the high-grade 
presses, cutting machines, routers, stitching machines, 
and other devices used in an up-to-date printing estab- 
lishment. 

It is not always the high speed of a press which pro- 
duces the greatest amount of work, but the one which 
can be kept operating continuously at a comparatively 
rapid rate without a great number of stoppages, from 
various difficulties, a great amount of time being lost. 

The breaking of belts and other faults due to bad 
power transmission causing delays require a greater 
speed from the press to make up, while a moderate 
speed under continual operation means greater econ- 
omy, increased output, and less wear upon the ma- 
chinery. 

It is very easy in many cases to equip an old print- 
ing establishment with electrically-driven presses with 
out discarding existing valuable apparatus. In these 
cases it is found very convenient and desirable to use 
a short, endless belt to connect the motor with the 
press, the standard press pulley being used, and no 
changes are required on the press. This method fre- 
quently allows placing the motor under the press, and 
no valuable space is thus occupied. The geared outfits 
and direct-connected outfits are, of course, the most 
substantial, the latter being really the ideal method, 
although the cost is considerably higher, as very slow- 
speed motors are required. 

The direct-connected outfits have the armature of the 
motor attached directly to the driving shaft of the 
press without the interposition of gears or other tran: 
mitting mediums. The armature must, therefore, run 
at the required speed of the press shaft, which is usnu- 
ally very much lower than that of the ordinary electric 
motor. 

The accompanying illustrations on our front page 
show several German direct-connected motors built by 
Schuckert & Co. of Nurnberg operating high-speed 
presses of the Frankenthal type. 

The first cost of the motors for the geared and belted 
outfits are much lower than the direct-connected type, 
and the first cost of electrically operating with any 
type of motor is, of course, more than the old belting 
and shafting transmission. The advantages tp be 
gained by the former over the latter, even at the added 
cost, are well worth the increased expense, on account 
of the saving of the great friction losses, economy of 
floor space, noiseless running, and greater reliability 
and safety. 

The cost of equipping a printing plant is greater, as 
in addition to the motor, 
machinery by 


the use of the booster teaser, 
increases the expense of the electrical 
that amount: but as in the case of the advantages of 
the direct-connected, slow-speed motor over the high- 
speed belted or geared motor, the increased first cost 
is more than made up in the saving in current aud 
other features 
Ore 
Bird’s Kye Maple. 
What is bird’s eye maple? That is a question which 
just now seems to be baffling not who 
use furniture made of this particular wood, but even 
recent number of a 


only people 
woodworkers themselves. In a 
woodworking magazine an article was published which 
stated that bird’s eye maple was not a peculiar maple, 
but simply ordinary maple cut in a certain way. In 
a recent issue of the New York Sun that statement is 
refuted. It is there stated, on the authority of a wood- 
worker, that bird’s eye maple and curly maple are both 
cut only from the logs of the rock maple tree, Acer 
saccharinum, in which a beautiful lustrous grain is 
produced by the sinuous course of the fibers. This 
tree is not at all the common hard maple. It is a 
hard maple, but is full of little gnarls called eyes. 
Men looking for bird’s eye maple logs go through the 
standing timber and pick out the bird's eye maple 
trees, paying for them from $30 to $50 a thousand 
feet in the woods. Ordinary hard maple logs are worth 
only from $6 to $7 a thousand feet. It would be im- 
possible to cut a piece of veneer with eyes in it from 
a common hard maple log, and would be equally im- 
possible to cut a bird’s eye maple log, no matter how 
you cut it, so that it would not show the eyes 
————— — +o 

The first sod of the new dock at 
Houcestershire, England, on which the sum of $'0 
000,000 is about to be spent, was turned on the after- 
noon of March 5 by the Prince of Wales. It is hoped 
that a American traffic formerly en- 
joyed by the port of will be recovered by the 
building of the new dock 
Bristol presented a bill to Parliament asking for power 
to build a new dock at Avonmouth, large enough to 
accommodate at one time three of the largest Atlantic 
liners then afloat. After nine years of earnest effort 
work has now begun. 


Avonmout! 


portion of the 
Bristol 
In 1893 the corporation of 
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EARLY BRITISH DOUBLE-TURRETED MONITORS 

During a visit of Said Pasha,- Viceroy of Egypt, to 
Europe, in 1862, he inspected the shipyard of Messrs 
Laird & Co., Birkenhead, England, and on his return 
home gave an order for the construction of two iron 
clads by Laird to Mr. Broway, a French merchant 
who was well known in the East through his business 
connections with the Egyptian government Before 
the ironclads were completed the Viceroy died, and 
hi successor, Ismael Pasha, declined making the 
necessary payments on the vessels to Mr. Broway 


Through the 


influence of 
the French 
Emperor Is 


mael Pasha 
was brought 
to terms, and 
Mr Broway 
in considera 
tion of @ pay 
ment of $250 
000 assumed 
the contract 
for the ships 
himself But 
it was at 

ranged that 
the transfe? 
ol the con 
tract should 
be kept secret 
and that the 
ironclads 


should con 


tinue tc 
known as the 
Viceroy’s prop 
erty 

The motive 
of the above 
arrange 
ment is found 


in the fact 


Length, 224 feet. Beam, 4 feet 4 inches. 
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facts of the official denial by the Egyptian govern- 
ment, and shortly after this the two ships were seized 
by the British government. 

The vessel shown herewith was originally known as 
El Tousson,” and her sister ship as “El Monassir.” 
After their seizure they were purchased by the British 
government and incorporated in the Royal navy under 
the respective names of “Scorpion” and “Wivern.” 
They were launched July 14, 1863, and for many years 
past they have been doing guardship service The 
vessels were 224 feet 6 inches in length, 42 feet 4 





Draft, 17 feet, Displacement, 2,750 tons. Speed, 8.5 knots. Armament: Four 9-inch muzzie-loading guns. 


Side Armor, 444 inches 
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which these ships would have been opposed, had they 
reached their destination in the Confederate navy, 
it must be confessed that they would probably have 
proved more than a match for the Northern craft, 
and that the subsequent course of the naval campaign 
might have been considerably modified. 
—————_—____-+2+ >. —______- 
BEE-CULTURE 
BY W. FRANK M CLURE 

There is no more charming and interesting rural 
study than that of the habits and occupation of the 
busy  honey- 
bee. With the 
coming of the 
warm summer 
days in the 
country she is 
every where 
present,though 
so small as to 
attract little 
attention in 
compari- 
son with the 
domestic  ani- 
mals of the 
farm, the 
birds of the 
air or the 
game of the 
woods. Did 
you ever stop 
to think that 
these little be- 
ings of earth’s 
creation pos- 
sess an anat- 
omy astonish- 
ing in its in- 
tricate con- 
struction, that 
they are sub- 
ject to many 
of the ills of 


that the ves THE “SCORPION,” AN ENGLISH DOUBLE-TURRETED MONITOR OF 1863. man, that 


sels were act 

ially destined for the use of the Confederate States 
and early in September, 1863, the United States Con 
sul-General at Alexandria was informed that the two 
ironclads were completed and would sail as ostensibly 
belonging to the Egyptian government, unless evidence 
of the real ownership and destination of the vessels 
could be presented To secure this evidence was a 
task as delicate as it was difficult, as it could only be 
given by the Viceroy In the absence of Consul-Gen 
eral Thayer, his substitute, Mr. Francis Dainese, ob 


tained an interview with the Pasha, and made it clear 


to him that the two ironclads were to be delivered 
under his name, to the Southern States As a result 
of the clearness with which it was made evident to 


Ismael Pasha that unless the plot were disavowed his 
government would be placed in an extremely com 
promising position, the Pasha officially declared that 


the Egyptian government was not in any way con 
nected with the two ships On the Iith of Septem 
ber, 1863, Mr Dainese telegraphed to London the 





A TYPICAL CALIFORNIA APIARY. 


inches 


n beam and their draft was 17 feet Single 
screw engines of 1,000 indicated horse power gave 
them a speed of about 8.5 knots an hour The “Scor- 
pion which was 2,750 tons displacement, carried a 
crew of 151 men For a great many years past she 
has acted as depot ship at Bermuda. She was built of 
iron and carried two turrets which were disposed on 
the center line of the ship, one forward and one aft 
of the smokestack. The freeboard amidships was low 
the vessel in this respect approximating to the monito1 
type, but she had a high forecastle deck and poop, 
features which, of course, gave her a great advantage 
in a seaway over the monitors of the Ericsson type 
Each turret contained two 9%-inch muzzle-loading 
£uns 

When we bea 


in mind the low freeboard and un 
seaworthy 
character of 
the earlier 


monitors to 


A WORKER BEE AND ITS STING. 


A WORKER WITH A 
DRONE ABDOMEN. 








A DRONE WITH A 
WORKER ABDOMEN, 


their sagacity 
is almost equal to that of a dog or a horse, and that 
their dispositions vary and are susceptible to many 
influences? As workers of the insect world they are 
only equaled by the ant, to which for wisdom Solomon 
directed the attention of all posterity 
The older inhabitants of rural America remember 
the bee as found wild in the woods. They recall the 
interesting and often exciting experiences which folk 
lowed an attempt to secure the honey of these wild 
bees Bee-hunting is not an altogether obsolete pas 
time, although little is said about it to-day. There 
are thousands of bee-trees in the United States to-day 
which inclose vast stores of honey. Honey from bee- 
trees is secured sometimes by felling the tree, some- 
times by scaling its heights and, after extricating the 
sweet harvest, lowering it by means of a rope attached 








A 


LOWERING PAILS OF HONEY FROM A 
100-FOOT BEE-TREE. 
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to pails or baskets This wealth of noney is often 


found at a great height, and it is no easy matter to 
Skilled bee- 
hunters, nevertheless, often secure not only the honey, 
Afte1 


level with the hive, the top of the tree is sawed away 


battle with the bees in such quarters. 


put also the bees reaching an elevation on a 
Then the tree trunk 
hive. The hive is in 
the hollow of the trunk and the many 
Then the entrance is cov- 


close to the home of the bees 
is severed again just below the 


entrance is, 


through a knothole 


times, 
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THE SHRIVELED GRAPES HAD BEEN PRICKED WITH 
A PIN AND WERE SOUGHT OUT BY THE BEES. 
THE PERFECT FRUIT IS UNTOUCHED. 

ered with a wire netting, the screen of which is suf 

ficiently small to imprison the bees, and this natural 

tive of the woods is lowered to the ground 

homes of 


This interesting pastime of hunting the 


wild bees pursued with care and in accordance with 
a knowledge of the habits of the litthe workers. When 
the bee has found profitable honey-making territory 
she sizes up the location In taking wing she circles 
in the direction of her home, with each circle ap 
hing nearer and nearer h hive in the tree until 
all of a sudden, she makes a ee-line” for the tree 
The wild-bee-hunter must be enabled to watch carefully 
the direction in which this bee finally goes, and he 
can usually depend on it that the destination is not 
more than a mile or two away The exact distanc®? is 
sometimes ascertained by timing a bee, giving it five 
minutes to go a mils ind two minutes to 
unload its honey 4 particular bee is distin- 
guished by touching it with a drop of white 


paint while it is engaged in gathering honey. 


The accompanying photograph of a_ bee- 


tree, cut down and with a part of the honey 
taken out, shows a company of children en- 
joying the sport, but without veil or other 
protection from stings. Those who know 


say that, contrary to what we might expect 
in this regard, the bees are not to be feared 
after the tree has been felled. The fall of 
their high quarters has the effect of stunning 
not always best to take 


them. However, it is 


handling the bees themselves un- 


less one is an expert, for bees will always 


risks in 


sting when pinched. 

Some folks who handle bees extensively be- 
come very much attached to them, and they 
resent the idea that the bee is vicious. In 
fact, they go so far as to claim that bees 


are gentle and not prone to anger when 
handled with know!edge, care and considera 
tion. The knowledge which is required 


should include a realization of the species 
to which the little workers to be dealt 
with belong. Nationality here counts for 
as much as it does in the human family. 
The black bee, so common in this coun- 
try, is much more easily stirred to anger 
than the 
also known as the 


Italian bee. The black bee is 
German bee, and the 
cross between the black and the Italian 
is commonly styled a hybrid—a more 
Vicious species by far than the black bee 
In all nationalities, as before stated, there 
is a difference in disposition. The mem- 
bers of each colony have a personality 
Which the experienced handler of bees 
can detect The man or woman, boy or 
girl who grows up to know the peculiari- 
ties of his various colonies solves many 
Droblems Here, too counts, 
It will doubtless be 


reader to know that apiarists sometimes 


pedigree 


news to the general 


Purchase queens at a cost of $25 each, and 
that there is at 
the United 


least one queen bee in 
$200, and 
yet the life of the average queen does not 
Xceed four years. 


States valued at 
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Speaking of the age of a queen, it is of additional 
interest to realize that the average life of the honey- 
bee, a worker, is seldom more than two or three 
months in summer, depending upon its activity. In 
the height of the honey-making season it often exists 
but six weeks. Jt simply works its little body out. 
When about ready to die, its silken wings wil] be found 
ragged and half gone. However, when young bees 
hatch out in September and October and go into winter 
quarters, they will probably live until the following 
April or May. The life of the lazy drone is no longer 
than that of the average bee, but this, of course, is not 
on account of overwork. The usually 
killed. The busy workers cannot tolerate them about. 
In every instance it is a queen, not a king, that rules 
over this form of God’s creation. 

When the resources of honey are scarce, it is then 
that the bees, having little to do, are likely to form 
bad habits. It is then that they get to robbing. One 
of the number may somewhere find that there is honey 
to be had in large quantities in the hive of a nearby 
disabled colony or, perhaps, through the open door 
cf the honey-house of the apiarist. The capacity of 
the honey-bee for honey is about the size of a small 
pea. To extract this load from the flowers often re- 
quires a bee to work for a full day, while, if she can 
get it from a hive or storehouse, she can fill in a few 
Robber bees in visiting another hive are 
met by sentinels and scouts, but these they soon over- 


drones are 


minutes. 


power if the colony is a weak one. 

It is a peculiarity of bees that when robbing they 
They attack everything and 
everybody. An amusing incident is told concerning 
the experiences of an apiarist at Groton, N. Y., in 
which the bees figured to the extent of tying up an 


become very angry 


entire line of railroad for several hours. A box car 
containing some honey was broken open in a wreck 

1 some of the honey scattered. A bee on its home 
ward journey discovered that great quantities of rich 
honey were to be had within a few hundred feet of the 
home of many colonies it filled up to its fullest 
capacity, and started for its hive. On entering, the 
They 
cleared the way for it to pass and, after it had de- 


bees noticed that it carried an extra large load. 


posited its precious load in a cell of the comb, followed 
it out into the open air. They followed it to the car, 
and soon the news passed about from colony to colony, 
until the broken box car was filled with bees. The 
engineer and fireman, and eventually the entire train 
crew, were finally driven from the train by the angry 
The apiarist found it necessary himself to 
mount the engine and, taking hold of the throttle, 


robbers. 





REMOVING WILD HONEY FROM A FELLED BEE-TREE. 





HOW FRUIT AND BEES THRIVE SIDE BY SIDE. 
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haul the broken car a mile away. Several days were 
required to again secure peace and quiet in the aplary. 

In another instance, at Medina, a little country town 
in Ohio where there are extensive apiary interests, e 
quantity of extracted honey was spilled in a boy car 
on a branch of the Baltimore & Ohio Railroad nearby 
The apiarists knowing that if the bees got a taste of 
the honey there would be serious results, sought to 








HANDLING A SWARM OF BEES. 


cover the sticky floor with sawdust. The bees, neverthe- 
less, found the spilled honey, and thousands of thera 
were soon busy burrowing in the sawdust. For weeks 
afterward these bees could be seen examining each 
box car left on the siding, and when one day one was 
found with sawdust upon the floor, they crowded to it 
and burrowed in the sawdust just as they had done in 
the car of honey, thus showing their sagacity. 

The manner of communication which one bee must 
have with another is not known. Men of twenty-five 
and thirty years’ experience in the apiary are unable 
to definitely solve this problem. It is likely that they 
have some form of communication in scund. The bee 
makes its sounds with its wings. In robbing the 
note is a high one, and can readily be distin- 
guished. In time ef swarming the old method 
of bringing down a cluster of bees and hiv- 
ing them consisted in beating pans and ring 
ing bells. he efficiency of this consists in 
disorganizing a swarm by keeping the bees 
hearing the distinct sound made by 
their queen, 

Swarming is an interesting time in the 
haunts of the honey-bee. It usually occurs 
in the honey-making season of May or June, 
and often in July. The natural conditions 
which lead up to swarming comprise the 
erowding experienced by the bees as their 
storehouse of honey becomes full, and as 
their numbers multiply. A few days before 
they are to swarm they will gather little or 
no honey, but will hang about, often on the 
outside of the hive, until with one accord they 
rush out into the air and, after circling about 
for a few moments, finally alight upon a tree 
and there form a great cluster. Here they 
may remain anywhere from fifteen minutes 
to four days, but as a rule they start for 
the woods within two hours. The tree 
in the woods on which they alight is one 
previously selected by the scouts 

To place the queen in a new hive is 
to hive the bees, for they will always 
follow their queen. There is not much 
danger in handling the bees at swarming 


from 


time. Then they are not usually cross. 
Women are often as proficient about 
handling swarms as are men. Many of 


them work without veils. An important 
rule to follow consists in appearing un 
concerned when a bee seems about ready 
attack. The outstretched 
hand should not be withdrawn quickly, 
but rather allowed to remain. There 
is less danger of being stung I have 
seen apiarists place their hands gently 
being at- 


to make an 


upon a hundred bees without 
tacked 

The human breath is very offensive to 
bees, likewise the breath of an animal. 
It makes them very cross. They, too, 
have a great antipathy for hair. Both 
of these dislikes seem instinctive. In 
the early days of the country the bear 
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was a natural enemy of the bees Bruin was always 
eeking to satisfy his love for honey, and wouid rob 
hiv of wiid bees fearl Other natural enemies 
of the bee ire ant kingbirds, mice skunks and 
toad It is not an unusual sight to see a toad sitting 
in front of a bee-hive and swallowing the bees as fast 


he can catch them coming out 


It require ome 20,000 bees to make a poun 
hone ia da Honey, as we all know, come 
very many different flowers and plants, It is obtain 
from white and red clover, sunflower, buckwheat, fruit 

oseon isswood blossoms, dandelion, goidenrod, 
and even blossoms of the turnip In the West, alfalfa 

found to be a great honey-producer The flower 
of alfalfa resembles much our ect clover blossoms 
of the East The cacti of the West is also a honey 
producing plant 

In gathering honey from, thes« yurces the bee us 


its wonderful tongue, the anatomy of which would 





The Harlem Yard of the New York, New Haven and Hartford Railroad, 


Upper Jersey City Yard of the Pennsylvania Railroad. 


form an interesting day's study for any student of 


nsect and animal world The bee has a tru 
tomach and a honey-stomach In the honey-stomach 
the nectar eparated from the pollen, the pollen 


eing cared for by the true stomach, In the study of 


the bee’a anatomy it will also be found to possess a 
brain and a nervous and a respiratory system Its 
compound eyes are alike wonderful. In comparing 


ite ills to those of man it may be noted, for example, 
that the bee suffers from paralysis. Remarkable, too, 
it is that the bee makes a product which no manu 
facturer can duplicate, at least as far as putting it in 
combs and capping it is concerned 

There is a common belief abroad thet when a bee 
stinus it soon after dies. This nowadays is generally 
discredited, though in some instances bees do dic 
from this cause, 

It has been claimed that fruit and bees cannot e. 
jet in the same farmyard, but this is false, a f 
illustrated in one of the accompanying photogra 
Bees are not the enemies of whole and perfect 


Scientific American 


They are not tl first to puncture a grape, although, 

because of their picuousness on and about grapes, 

they are often blamed for so doing it is oftener a 

l at f wks fruit. The be en seeks honey 
t x ‘ ening thus made 

eping nowada has resolved itself to a 

e, and, in many sections of the country, an ex- 

industry. There has been a very marked 

tion since the time when bees and honey were 


to be found in the woods only. Modern inventions 
and genius are to-day assisting both the bee and the 
apairist The annual consumption of honey in the 
United States aggregates nearly 125,000,000 pounds. 
« ———_——__—_—i>4 6 

RAILROAD FREIGHT HANDLING IN NEW YORK CITY. 

New York city is the only prominent port in the 
world where freight cannot be delivered directly from 
the railroad to the ship, or vice versa The deep 


bread body of water which surrounds the island of 


——_—_—<—<———— r 


RAILKOAD FREIGHT HANDLING IN NEW YORK CITY. 


Manhattan affords excellent wharves and docking facili- 
es, but at the same time cuts off direct connection 
with the railroads. Of the ten trunk lines which de 
liver goods at this harbor, only one enters this city, 
the other nine having their terminals on the Jersey 
shore. Thus, the greater portion of the freight is re- 
ceived in Jersey City and shipped from New York, 
while Brooklyn is used as a warehouse in which the 
goods are stored. This unique state of affairs has 
developed an elaborate system of lighterage and ‘“float- 
age” peculiay to this harbor. 

In earlier times warehouses were built on the Jersey 
side of the North River, and freight was transferred 
by lighters to and from piers on the New York sid 
This system, however, was replaced by the present 
one, in which the loaded cars themselves are ferried 
over on floats and their contents delivered to steamer 
or wharf without landing the car. The cars are thus 
transported to Brooklyn also, where the freight they 
arry is stored in the warehouses. Another branch 
of the work is the transfer of freight from one rail- 





JUNE 14, I902, 


road to another A number of lighterage companies 
have been formed which do the lightering for the 
railroads. 

Many lines, however, do their own lightering. One 
of the best equipped railroads for this branch of the 
work is the New York, New Haven & Hartford Rail 
road. This road does an enormous business in trang- 
porting raw material from the West and South into 
New England, and in the subsequent return of the 
same material manufactured into the finished article, 
All this through traffic must be transferred around 
Manhattan Island. It is essential, therefore, to the 
life of the road that its tugs and floats should be 
among the largest and best in the harbor. The com- 
pany owns a great number of floats, three of which 





are the largest on the river, having a capacity of 
twenty-two cars each. The tugs are also very power- 
ful, some of them being fully capable of handling singly 
a pair of the twenty-two-car floats. The fast freight, 





The Berwin-White Coal Pier and the Erie Grain Elevator. 





Lower Jersey City Yard of the Pennsylvania Railroad. 


however, is carried by two steamers, “Express” and 
“Maryland,” which make the trip down the crowded 
East River, around the Battery and across to the 
Pennsylvania yards, a distance of 12 miles, in the ex- 
ceedingly short time of 52 minutes. The steamers 
are both modern steel vessels, provided with electric 
steering gear. The “Maryland” is fitted up with 4 
fine dining room, for in addition to her freight duties 
she carries daily two passenger trains, the Federal 
express and the Colonial express. Aside from the 
through traffic, however, local freight forms a large 
part of their tonnage The Berkshire milk arrives at 
the Harlem River terminus every night at 10 o'clock, 
and the fish train at 1:30 A. M. Of the four yards, 
the one shown in the illustration is situated in the 
very heart of the piano industry, consequently @ large 
part of the freight here handled consists of pianos, 
which are shipped daily into New England in great 
numbers 

But aside from the subject of lightering, it will be 
interesting to look into the method of handling cars, 
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JUNE 14, 1902. 
preparatory to floating them. The most ‘up-to-date 
method of drilling cars is in the use of the gravity 


system. This is well illustrated in the two Jersey City 
yards of the Pennsylvania Railroad. The tracks which 
enter the in order to avoid 
grade crossings in the city, and this elevation forms the 
starting point for an incline which leads down through 
both front. The incoming freight 
trains are halted at the top of this incline, and there 


upper yard are elevated 


yards to the water 
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THE BAKER ELECTRIC RACING AUTOMOBILE. 

An apparent confirmation of the old superstition that 
accidents occur in threes is to be found in the fact 
that within the past month there have occurred an 
explosion on the submarine boat “Fuiton,”’ the de- 
struction in mid air of the airship “Pax,” and the 
demolishment during a speed trial of the Baker electric 
racer, illustrations of which we give herewith. By 
these three accidents, submarine navigation, aerial 
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charges necessary to attain high speeds. The cells 
were assembled in eight crates, six of which contained 
five cells, and the other two, four and six respectively. 
Two five-cell crates were placed longitudinally of the 
vehicle at the front end, one being on each side of 
the inclined steering post; three were placed at the 
back and sides of the operators’ seats, in the shape of 
the letter U; and the remaining three were set trans- 
versely, one between the motor and the rear axle, 
and two behind the tatter. 

The machine was steered 





the work of the drilling 
engine begins. The en- 
gine and a “poling” car 
connected to it run on 
a track parallel and ad 


jacent to the freight train 


The poling car is a flat 
car on which a lever or 
“pole” is mounted. The 


pole is arranged to swing 
laterally, and is under the 


control of a conductor, 


who rides on the car. The 
conductor, who has a list 
of the cars and the desti- 


nation of each, guides the 
pole against them consecu 


tively, whereby they are 
given a start down the in 
cline. Each car is con- 


trolled by a brakeman, or 
“rough rider,” as he is 
called, who receives his 
instructions from the conductor, and who, by certain 
gesticulations and signals, makes known to the 
switchmen along his course which pier he is bound 
for 

A large portion of the upper yard is occupied by 


the coal trafic. The modern large, steel gondolas are 


too heavy to be carried loaded beyond tidewater. They 
are consequently run out on the Berwin-White pier 
shown in one of our illustrations, and their contents 


dumped into barges or lighters, which convey the coal 
to its proper destination. These two yards, however, 
are insufficient for the immense freight traffic of the 
Pennsylvania Railroad. A large yard nearly two miles 
long is situated on the Jersey Meadows near Newark, 
and here also the gravity system is used 
The grain trade forms a large part of New York 

city’s freight traffic 
Erie grain Cars loaded 
with grain are run into the elevator and unloaded, 
their contents being weighed and 


according to grade. 


One of our views shows the 
elevator at Jersey City. 
placed in bins 
The consignee is then notified 
of the arrival of his grain, and, at his order, the 
railroad company lighters it free of charge to any 
vessel or delivery point in the harbor 

An interesting feature of the Erie freight traffic is 
the fruit auction carried on daily in their New York 


depot. The Erie Railroad makes a specialty of Cali- 
fornia fruit, bringing in oranges and grape fruit in 
great quantities during the winter, and in the summer 


time plums In order to increase 
this business, the company provides an auction room 
where the fruit is auctioned off to jobbers and owners 


of fruit stands 


peaches, grapes, etc 


Thus in certain seasons an average of 
thirty carloads are disposed of daily 


It would be impossible to give a detailed description 


of every trunk line entering the city, and its indi- 
vidual capacity and method of handling freight. This 
article is designed to give the reader merely a general 
idea of a subject which, 
though very interesting 
is nevertheless too little 
known by the general 
public. 
oe 

The pension roll at the 
end of the last fiscal vear 

included more names by 

4.206 than at the corre 
sponding date the year 

before, says Bradstreet’s 
The list included 907,735 

names on July 1 last. 
There were added to the 

rolls during the year the 

Names of 44,225 new pen 
Sioners, while those of 

3,567 were renewed and 

restored In all, 43,586 

hames were dropped, of 

Which 38,152 were in con 

Sequence of death As a 

result of the war with Spain 5,604 names were added 
The total amount disbursed was $131,568,216 At 


tention is directed by Com. Evans to the unsatisfac 


tory circumstances attending the medical and legal ad 


Judication of claims for pensions, and he makes some 


recommendations locking toward 


are 


which 
the 
Proposed plan is the consfitution of traveling medical 
¢xamining boards not affected by 


improvement 


deserving of consideration One feature of 


local interests. 





ELECTRIC RACING AUTOMOBILE BEFORE THE WRECK 


navigation, and the new method of locomotion on the 
earth’s surface have each received a blow from which 
Of the last two accidents 
is this especially true, since each of them caused the 
death of two In the case of the airship, the 
daring aeronaut and his helper were killed, while the 
the death of two on- 
lookers and the serious injury of half a dozen others. 

The Baker machine is the second electric racer of 
peculiar construction that has attempted to make a 
record on a straightaway mile course within a year 
A machine constructed by Mr. A. L. Riker, and at the 
time illustrated in these columns, made a record of a 
mile in 1 minute 3 seconds at the Automobile Club of 


they will not soon recover 
persons. 
resulted in 


automobile accident 








Diagram Showing Course of Automobile Just Before the Accident. 


America’s speed trials on the Coney Island Boulevard 
last fall. Mr. W. C. Baker, another pioneer in the 
electric vehicle field, and a skilled mechanic and elec- 
trician, constructed a second racer for the Automobile 
Staten Island, with the hope 
The machine built on 
Riker racer. It consisted 
of a stout angle iron frame, tapered inward slightly 
at both ends, with two low seats for the occupants in 
the A single electric the two 
men by spring-mounted 
sprockets on the rear axle, to which were also fastened 
the band-brake The frame 
four 36-inch wire wheels with 


Club's speed trials on 


of making a new record. 


much the same 


was 
lines as the 


center. motor behind 


was geared two chains to 


mounted on 
rims and 3-inch 


drums. was 


wood 





AFTER THE WRECK. 


The 
and 


pneumatic tires 


ficiently 


suf- 
3,000 


axles 
carry 
batteries 


wheels and were 
the 


and 


substantial to 
the 
under 

them 


heavy 


pounds of weight in motor, control 
ling 
That 


speaks well for 


apparatus ordinary running conditions 


two of survived the strains of the accident 
their staunchness 
the 


light-weight, 


The electricity to 
40 cells of Gould 
capable 


run racer was frrnished by 


lead-zine aécumulators, 


of giving for a short time the heavy dis- 








by a T-inch hand wheel 
mounted on an _ inclined 
steering pillar, at the other 
end of which was a 4 or 
5-inch drum. Three 3-16- 
inch transverse wire cables 
were wound once around 
this drum and had their 
ends fastened to horizonta} 
bolts that passed through 
holes in two vertical up- 
rights on the rod connect- 
ing the steering-head arms. 
The bolts were pressed out- 
wardly by small, _ stiff 
springs, which were in- 
tended to keep the cables 
taut enough to properly 
steer the wheels. 


Mr. Baker covered his 
racer with a light, tor- 
pedo-shaped superstructure of wood and black cean- 


vas, which completely hid the occupants of the car, 
who saw to steer through a small isinglass window. 
In order to minimize air resistance, even the wheels 
were covered with similar canvas or oil cloth. 

The mile trials with the gasoline and steam ma- 
chines had all been run off, and the latter were lined 
up for the kilometer speed tests, when the electric racer 
was started. The machine covered the kilometer, or 
the first six-tenths of a mile in 36 seconds, and was 
rapidly accelerating its speed. After making the one 
slight turn in the road which was just beyond the kilo- 
meter point, it was seen to swerve out to the opposite 
side. It then crossed the road again, reaching the 
opposite side near the hospital tent, after which 
it again swerved to the right and struck the trol- 
ley tracks. This caused it to bounce up in the air 
so much that apparently all four wheels left the 


ground. When they touched again the powerful 
band brakes had been applied, one of them prob- 
ably tighter than the other, for the machine 
skidded and whirled sharply around, smashing 
broadside on into the crowd of spectators. It 


stopped in the position shown in the diagram, with 
its nose pointing in the direction from which it 
had come. The body was knocked off, but the two 
operators stepped out unhurt. The two outer wheels 
were demolished, but the inner 
seen from the photograph, were not damaged. This 
would indicate that the tremendous momentum the 
vehicle had attained threw it upon its two outer wheels 
as it whirled around. 

The accident seems to have been due to two causes. 
First, the roadbed was not smooth enough for the 
speeds that were attempted, and second, the steering 
gear of the racer was not as positive as it should have 
been. 

The 


ones, as will be 


Automobile Club of has 


more 


America decided to 
hold road 
tests of automobiles in the 
future, and it is to be 
hoped that the energies of 
its members will 
voted to the development 


no speed 


be de 
of pleasure and commercial 
automobilism with the 
same zest that they have 
shown in developing and 
patronizing the racing ve- 
hicles. 

- oo7e — — 

Prof. J. C, 

paper at a meeting of the 
Linnean Society, 
tric 


Bose read a 


on elec- 


response in ordinary 


plants under mechanical 


stimulus, and performed a 


series of experiments 


showing electric response 


for certain portions of the 


plant organism, which 


proved that as regards fatigue, behavior at high and 


low temperatures, the effects produced by poisons and 


anesthetics, the responses are identical with those 
hitherto held to be characteristic of muscle and nerve 
and of the sensitive plants. He drew the final con 


clusion that the underlying phenomena of life are the 
same in both that the 
trical responses demonstrated are 
the common physiological expression of these, 


elec- 
but 


animals and plants, and 


which he had 
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SOME RECENTLY PATENTED NOVELTIES. 
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New So.ozaina [Ron The tool here illustrated con- 


tains at its soldering end a reservoir of molten solder, 
which may be fed out at the option of the workman 


rhe feeding device consists essentially of a plunger 


operated by a belicrank against the tension of a coil 
pring. The plunger is mounted on a sleeve, through 


which passes an adjusting rod, threaded at the rear in 








NEW SOLDERING IRON 


a stationary portion of the tool A pin is connected 
to the other end of this rod by a knuckle-joint, and 
extends into the outlet opening of the solder reservoir 
The amount of flow can be regulated by turning the 
adjusting rod, thus withdrawing or inserting the pin 
into the outiet opening. To fill the reservoir remove 
the plug at the ten of the chamber, operate the adjust 
ing rod to close .we outlet, and then the solder may be 
mired into the reservoir through the cup-shaped inlet 

hout fear of leakage 

Feev Bag At last the poor truck horse can eat his 
noon meal in peace Mr. George Dale, of New York 





A NEW FEED BAG. 


city who has doubtless often observed the frantt 
efforta of a horse to reach the oat in his feed bag, is 
the inventor of a device which automatically regulates 
the supply of feed to the animal and brings the prope! 
amount always within its reach 

A portion of the feed bag is partitioned off, and 
serves as & magazine for storing the feed. The oats 
ure fed from this magazine by an escapment operated 


by the animal's jaw while chewing A release bar is 

















COIN-CONTROLLED HAIR BRUSH. 
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held by a spring against the lower jaw of the horse, 
and swings on straps at each side of the bag. Connec- 
tion is made between this rod and a shutter, which, at 
every motion of the jaw, moves back and forth over 
an opening in the floor of the magazine an delivers a 
small quantity of feed to the animal. Means are pro- 
vided for regulating the flow of the feed. 

This arrangement compels the hurse to eat slowly 
and prevents waste; for having a constant supply of 
food within reach the animal will not toss its head in 
an effort to catch the food ‘on the fly.” 

Corn-Orerated Hair-Brusu.—A very novel idea has 
just been produced by Mr. Clarence M. Stiner, of New 
York city He has designed a brush for use in public 
places—such as toilet rooms in public houses, railway 
cars, etc.—which at any time may be operated at a 
nominal expense to present a fresh, clean set of 
bristles for the user As shown in the diagram, the 
bristles are radially attached to hubs forming wheels, 
and the wheels are connected by a gearing. On the 
handle portion of the hair-brush is a mechanism for 
rotating the brush wheels. This mechanism can be 
started only on the insertion of a coin, and its operation 
is as follows When the coin is inserted it falls freely 
until arrested by a small detent at the bottom of the 
coin slot. The operator then depresses a thumb-lever 
until its inner end engages the coin and presses it into 
frictional engagement with the main lever. On the 
end of the main lever is a pawl which engages the gear 
teeth on the nearest brush wheel. Depression of the 
levers results in a partial rotation of the bristles, and 
the coin chute is depressed sufficiently to clear the 
detent referred to above. On release of the levers the 
coin is free to drop into a receptacle within the brush 
handle and the mechanism assumes its normal arrange- 
ment of parts. 

-=>-+-ere 
PLANTER. 

4 very simple device is here shown which may be 
used for transplanting, inserting, and removing plants 
from the ground; also for inserting fertilizer with the 
plants or at the sides of the plant roots. The device 
consists of two jaws pivoted together and forming 
when closed a continuous round body tapering to a 





A HANDY LITTLE PLANTER. 


point and, therefore, adapted to be easily inserted in 
the ground The handles which extend upward from 
each jaw are bent at right angles to the body and may 
be easily grasped in a single hand. Springs secured to 
these handles Lold the jaws normally in closed position 

In using this device the plants may be placed therein 
when the planter is closed, and then after forcing the 
device into the ground the jaws are spread apart by 
pressure on the handles, Upon withdrawing the 
planter the plant will be left in the ground, It is obvi 
ous that at the same time of inserting a plant a fertil 
iver may be also inserted, or fertilizer alone may he 
inserted at the side of a plant or its roots. While 
other devices for this purpose have heretofore been 
made, they are usually much larger, being designed to 
be operated by two hands and requiring foot power for 
foreing them into the ground, This planter, on the 
contrary, is of convenient size for small plants and 
may be very conveniently carried about and easily 
operated. Mr. John J. Olinger, of 145 West 20th Street, 
New York city, has recently received a patent for this 
invention 

~~ 4 ee ar 

rhe most up-to-date thing in the way of street 
sprinklers is in use on the streets of Colorado Springs 
Col. Here there is necessity for sprinkling the streets 
all the year round, and as the avenues are all un 
usually wide the proposition has always been a diffi 
cult one and a matter of serious expense, An electrical 
sprinkler has been recently put to work and its per 
formances seem marvelous as compared with the ma 
chines which are more or less familiar to all. The use 
of the arm on one side of the machine is dispensed 
with entirely and the water is thrown from both sides 
at one time, and by the use of an electrical sprayer 
it is not only broken up into very fine particles but is 
thrown a great distance. The tank capacity is 2,600 
gallons, and the vehicle is propelled by two 60 horse 
power motors. The sprinkling heads are in the center 
of the car on each side, and the water is forced from 
these by two individual force pumps operated by a 30 
horse power motor and a street 120 feet wide can be 
watered from curb to curb. The amount of water 
thrown and-~-the distance is under complete control 
at all times. 
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UTILIZING THE TUBE SPACE IN BICYCLE FRAMES. 

Notwithstanding the hundreds of inventions on bi- 
cycles and their accessories in the past, there seems 
to be but little interruption in the present issue of bi- 
cycle patents. A new idea has evidently taken hold 
of the inventors, for noticeable among the latest im- 
provements are an increasing number of devices for 
utilizing the chambers contained within the tube frame. 

Our readers may possibly remember an article which 
appeared in our columns a few months ago, describing 
a bicycle lamp which burned gas generated within the 
hollow handle bars. We illustrate here a match safe 
which can also be put within this same space. The 
match safe is the invention of Mr. J. L. Held, of Bridge- 
port, Conn., and comprises a tube which, at one end, is 
integral with a cap piece threaded onto the handle 
bar, and at the other end is closed by a suitable cover. 

















THE HANDLE-BAR MATCH-BOX. 


Matches can thus be securely kept and protected from 
the weather 

Two inventors in Canada make use of the seat-post 
of a bicycle for carrying tools, repair materials, ete 
The receptacles consist of cylinders closed at their 
outer ends and held within the seat-post tubes by 
spring latches. In our illustration we show the horiz 
ontal receptacle as containing a bicycle pump, and in 








THE CENTER BRACE USED AS A TOOL RECEPTACLE, 


the upright chamber is a wrench and various repair 
materials 

Three Minneapolis inventors have hit on the novel 
scheme of inserting a piston into the upright tube 
which holds the saddle-post, thus forming a_ bicyeclk 
pump. In the first place, a rubber plug is tightly 
pressed into the lower part of the tube, in order to 
close it and serve incidentally as a cushion when en 
gaged by the piston rod Immediately above this plug 
is the nipple, to which is attached a rubber hose of 
sufficient length to reach the charging nipple of either 
tire The upper end of the piston-rod projects from 
the top of the seat-post and is bent to form a handle 
The advantages of this arrangement are obvious, The 
pump is aiways at hand when needed, and out of the 
way when not in use It is larger and more power 
ful than any pump which could be conveniently carried 





USING THE CENTER-BRACE AS A PUMP. 





Juni 


in a tool-bag or in one’s pocket. 


14, 1902. 


While pumping, the 
operator has both hands free, for the machine forms 
the necessary support to the pump. 
ee i i 
Brief Notes Concerning Patents, 

President Louis W. Hill, of the Eastern Minnesota 
Railroad, son of James J. Hill, has turned his atten 
tion to the mechanical side of railroading, and asso- 
ciated with Max E. R. Toltz, a mechanical engineer 
of the Great Northern system, and has taken out a 
patent on a combined freight and oil car. It is said 
that the Standard Oil Company has agreed to use the 
cars of the new type 

We have coin-controlled machines for selling chew 
ing gum, cigars, lead pencils, and candy; machines 
which require but the dropping in the slot of a nickel 
to enable one to listen to the latest “coon” songs: and 
machines that embody in their construction a city 
directory which can be opened by the dropping of a 
cent in the ever-present slot. In a word, the name of 
the “coin-controlled” machine is legion The latest 
addition to the list is a coin-controlled newspaper-vend- 
ing machine, which is the invention of Albert D. Smith, 
of St. Louis, Mo. 

Lord engaged in compiling the 
specifications of two new patents 


Kelvin is busily 
The completion and 
patenting of these devices will bring the number of 
patents controlled by the Kelvin syndicate to forty 
nine, a large number of which deal with appliances 
which are now regarded as indispensable to the equip- 
ment of ships in every country of the world. The 
success with which the veteran physicist has exploited 
the commercial side of his inventions is shown by the 
circumstance that upon the latest warship added to 
the Japanese navy there are no less than fourteen 
Kelvin appliances 

A new method of treating copper ore has been de- 
ark, Pa. 


of an iron-bearing copper matte in 


vised by William J. Knox, of Edgewood 
In the oxidation 
a molten state, in a basic-lined vessel, little or no silica 
being present, Mr. Knox has found that there is formed 
sulfur—an 


a highly fusible compound of iron and 


oxysulfid of iron Air is forced into the matte, thereby 
generating heat sufficient to maintain the mass in a 
moiten state and causing the formation of iron oxysul 
fid under such conditions that substantially no silicate 
of iron is formed The copper is separated by pre 
cipitation. The process, it will be observed, is some 


what similar to that of making Bessemer steel 


Prof. Charles Whitney Carmen, who has been con 
nected with a number of Western educational institu 
tions, is the inventor of a new electrical apparatus 
for the projection of pictures impressed on an opaque 
substance, onto a screen to be viewed by a number of 
persons simultaneously rhis dispenses with the neces 
ity of the special preparation of the lantern slide, as 
pictures of all kinds, and objects themselves, coming 
within the required dimensions, can be placed in the 
machine and shown in enlarged form on the sheet 
This machine was recently shown before the members 
of the Chicago Electrical Association for the first time 


and its work was regarded as entirely satisfactory 


Among the new designs in safes, there is one built 
especially for use in the offices of street railway com 
panies The usual method followed in receiving con 
ductors’ receipts is to have them turned over to a 


cashier, which necessitates the employment of two 
men, so that one will always be on duty, but with 
the use of the safe the services of one of these men is 
done away with The safe is always open for the re 
ceipt of the conductor's bags, but at the same time 
its contents are protected from thieves The safe has 
an opening on the top which is covered with a shield 
on a hinge and supplied with a handle for the purpose 
of raising it As this is done a tray presents itself 
through the hole rising to a point just flush with the 
top of the safe The conductors’ returns are placed 
on this tray and the handle turned down with which 
the money passes through the hole into the interior of 
the safe 

A snow plow of extremely novel design has been at 
Lacka 
Railroad It is supplied with a 


work during the past winter on the Delaware 
Western 
turntable device which 


wanna & 
permit its operation to be 
regular railroad turn 


entirely independent of the 


tables. This is an advantage of no little importance, 
for it is often desired to limit the operation of a snow 
plow to one particular stretch of country, whereas with 
the old style of plow much time would be consumed in 
making the many necessary trips to the turntable, 
which may be many miles away A turntable device 
is attached to the front of this plow, and when it is 
desired to head around and make the return trip the 
front of the plow is raised by means of compressed air 
cylinders, and then the truck is run back to the center 
of the car where there is a bolster with a center bear 
ing to fit the truck and a number of wheels arranged 
in a circle to bear on the turntable track. The whole 
car is then balanced on this truck and is readily pushed 


around by the crew, 


Scientific American 
Legal Notes. 
POTENTIAL DiscCHARGER INFRINGEMENT,—On October 
21, 1890, Anthony C. White obtained a patent for a po- 
tential discharger, which was later acquired by the 
Western Electric Company. The device patented 
consisted of an upper conducting-plate of carbon, elec- 
trically connected with the line to be protected, and 
provided with a perforation in its lower surface filled 
with a plug of some easily fusible alloy; a lower con- 
ducting plate of carbon electrically connected with 
the earth by wire; and a thin, dielectric, mica parti- 
tion slotted in the middle opposite the fusible block 
fastened between and in contact with 
the plate. The purpose of this combination is to 
protect telephone apparatus used in connection with 
liable to be injured by high 
which occasionally intrude upon 
wires. The Kinloch Tele- 
phone Company made a device consisting of two plates 
































and securely 


electric currents and 
potential currents 
telephone and telegraph 
of the same character electrically connected and used 
in the same way as the conducting plates of White 

between them; and two 
leaden poles or shot secured by wax, one in a perfora- 
tion in the inner surface of the upper plate, and the 
other in a hole in the inner surface of the lower 
Western 
primary 
court found that there was infringement. On appeal 
the Kinloch Company claimed that they did not use 


a silk dielectric partition 


plate. The company was sued by the 


Electric Company for infrirgement. The 


“easily fusible material,” but leaden poles or shot 
which cannot be readily fused; and that, when atten- 
tion is given to the parts which really do the work, 
the Kinloch device does not perform its function in the 
same way as the White device. The wax of the fusible 
material is not essential to the operation of the com- 
bination, but is a mere means of holding the parts of 
while the fusible material of 


found that a 


the device together 
White's is 
patentee who has made a definite claim has thereby 


indispensable The court 


disclaimed and abandoned to the public all other com- 
binations and improvements that are not mere imita- 
tions of his own inventions; but that when he se 
cures a patent for a new combination, he thereby 
necessarily claims and secures a patent for every me- 
chanical equivalent of that combination, because in 
the light of the patent law, every mechanical equiva 
len of the device is the same thing as the device itself 
I' was here held that the wax or other fusible ma 
terial which is held in perforations in the faces of 
the conducting plates until released by the heat of an 
arc between them, so that they are caused to run 
down between the plates and form a conducting link, 
are mechanical equivalents of White's fusible mass or 
plug, when they are used in a potential discharger for 
the same purpose and when they perform the same 
function 

CoMBINATIONS OF Oto Enements.—The Western 
Electric Company has won still another action against 
the Kinloch 


relephone Company; this time for the 


infringement of letters patent granted to John A 
Seeley for an improvement in grouping steering-jacks 
and annunciators for multiple switehboards, Seeley's 
improvement relates entirely to the placing and group 
jacks and annunciators in a mul 


When Seeley made his in 


ing of sawitches or 
tiple switchboard system 
vention the annunciator commonly used was a shut 
ter hinged at its lower edge, which shutter dropped 
and disclosed the subseriber’'s number when he took 
his telephone-receiver from its hook. Seeley’s switch 
board was divided into sections, each of which con 
tained all the line-jacks of all the subscribers served 
by the entire board of annunciators, and steering-jacks 
Before the 
Seeley invention, the linejacks on a multiple switch 
function of his steering-jacks, 


of about two hundred of the subseribers 
board performed the 
The essence of his invention was the convenient and 
uniform grouping of the annunciators and their cor 
responding steering-jacks relatively to each other. His 
invention was directed to the improvement of the ser 
vice on a multiple ewitchboard to enable one operator 
to render more speedily and efficiently all the ser 
vice required by the subscribers entrusted to her care 
The combination was useful It was immediately 
widely applied While this fact is insufficient in itself 
to sustain a patent where the machine or combination 
is clearly without novelty, yet where the question of 
novelty is fairly open under the law, the fact that a 
patented device and combination has displaced others 
which had previously been used to perform its function, 
and has gone into immediate and general use, is per 
suasive evidence that it involved invention 

The defendants, instead of placing all the line-jacks 
of all their subscribers on the same multiple switch 
board, divided their subscribers into four equal parts 
or divisions, called divisions A, B, C and D All the 
steering-jacks of all the 
distributed in 


annunciators and all the 


lines of the Kinloch Company are 
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corresponding groups upon the sections of each of 
the four boards, so that each group of annunciators 
and its corresponding group of steering jacks occupy 
the same uniform relative position to one another on 
each section of each of the boards. The court said 
that this uniform grouping is the principle of Seeley's 
invention. The essence of Seeley’s invention is the 
uniform correspondence and relative position of al! and 
not of a part of the members of groups of annunciators 
and steering-jacks, so that, given a place in a group 
of steering-jacks corresponding With an annunciator in 
one grcap ef annunciators, every steering-jack cor- 
responding with an annunciator in the same place in 
the ether groups, will be found in the same relative 
position in every corresponding group of steering- 
jacks. This uniform correspondence in the relative 
positions of the groups and the members of which 
they are composed, the defendants preserved. 
OMISSION OF AN ELEMENT IN COMBINATION.—A most 
unusual situation was presented in the case of the 
American School Furniture Company vs. J. N. Sauder 
Company (113 Fed. Rep. 576) for the consideration of 
the Circuit Court of the Bastern District of New York. 
Although the complainants charged the infringement 
of a patent, the defendants admitted that the patent 
was for a useful invention and that it had not been 
anticipated, contrary to the customary practice ‘in 
patent litigation. The only issue was infringement; 
and even upon this point the defendants took no testi- 
mony, relying wholly upon the alleged weakness of the 
plaintiff's case. The Court found on examination of 
the evidence that the defendant's course was justified 
and that the charge of infringement was not made out. 
The patent in the suit, in the opinion of the court, 
is in no sense a primary patent. It covers improve- 
ments in adjustable school desks and seats, and con- 
sists, says Judge McPherson, in the combination of 
old elements. The. defendants omitted one of the ele- 
ments of a combination forming the subject of certain 
claims, and had substituted no equivalent. It has 
been held time and time again that nothing in the 
law of patents is more firmly settled than the rule that 
a claim for a combination is not infringed if any one 
of the described or specified elements be omitted with- 
out the substitution of anything equivalent thereto. 
In the present case the Court followed this well-estab- 
lished rule and dismissed the complainant's bill. 


Unrairn Comprririon.—The liability of corporations 
for torts in pursuance of an alleged conspiracy to ruin 
the business of a competitor was the subject discussed 
in an unfair business competition case (West Virginia 
Transportation Company vs. Standard Oi] Company, 40 
8S. E. Reporter, 591) in which an opinion was recently 
handed down by the West Virginia Court of Appeals. 
It was held that one may, without liability, in fur- 
therance of his own interest in the competition of busi- 
ness, establish any business in competition with an- 
other and may induce customers of that other to with- 
draw their patronage in order to obtain the business 
for himself, although it injure, and is intended to in- 
jure, the other person's business, provided there ia no 
contract between such other person and the customers, 
The motive of the person so doing, though malicious, is 
not material, if his acts are lawful, The court cites 
the case of the farmer who dug a hole, cutting off un- 
derground water which used to percolate and ooze 
through lands of a neighbor It was held that the 
farmer was not liable, though he did the act with 
malice, for he had the right to use his land as he 
pleased 


Weatincguouse Aim Brake tx Court.—The Boyden 
patent, 481,134, owned by the Westinghouse Air Hrake 
Company, has again come up for consideration in a 
United States Court. The patent in question formed 
the subject of a most hotly contested litigation decided 
before the Supreme Court, by whom a moat careful ex 
amination of the state of the art was made at the time 
The patent, therefore, did not come up again in the 
present case (Westinghouse Air Brake Company vs. 
Christensen Engineering Company, 118 Fed, Rep. 594) 
with such presumption of validity only as arises from 
its issue by the Patent Office. The decision of the Su 
preme Court in the previous case, expressed with no un 
certain sound, was, therefore, accepted by Judge La 
combe as establishing the position that Boyden was 
an independent and meritorious inventor, who solved 
with great ingenuity and in the simplest manner the 
problem of providing a quick-acting air-brake vaive. 
The plaintiffs’ motion for preliminary injunction was 
sustained 

The Pressed Steel Car Company has secured a Court 
order compelling its former chie! engineer, John Han- 
sen, to assign certain inventions and patents to them. 
The company claims that he was paid $10,000 a year 
and had contracted to make over all improvements to 
them. The patents claimed by the company were se- 
cured in 1901. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Apparat 
POTENTIAL-REGULATOR R. A. Punter 
Seattle, Wash In a constant-potential circult 
for theedistribution of electricity it is neces 





sary to keep the potential of the 
different mains as nearly constant as possible. 


of doing this is to select 


average 


The customary way 
which is assumed to he 
condl 
and from this point to run 


some particular point 


a fair representative of the average 
tlon of the circuit 
pliot-wires back to an indicating device at the 
station In this invention, however, a group 
of pilot 


instead of 


wires are used in such a way hat 


presenting the potential at some 


particniar point the voltage indicated is pro- 


portionate to the average at several points of 
rhis minimizes the lability of the 


affected by 


the system 
general potential being Iinjurlously 
loca! disturbances 
rRELEPHONE-CIRCUIT..-G. E 
Winchester, Ll 1 
prevent a party at an interme 


GOODHBADs | 
1 cireult is so arranged as 





to. practically 
diate 
between 


station from hearing the conversation 


parties at other instruments By a 


simple arrangement the released recelver-hook 
automatically changes the circuit, cutting out 
the instrument ou the line in a direction op 


central and forming the cireuit from 
the ground through the 
central 

COLLECTION RECORDING 

G. F. De Grower and I. L 
ristown, N. J The device 
cording at a post-office the 
from the str boxes The mechanism 


posite to 


telephone box to the 


MECHANISM 
THOMPSON, Mor 
provides for re 
collection of mail 
matter 
is electrically 
the opening of a 
strip of paper the number of the 
number of the box, and the date and hour of 
Provision is made for 
releasing the letter-box door at 
vals. 





controlled and operates upon 


letter-box to record on a 


collector, the 


collection 


stated inter 


Engineering Improvements, 
SPARKING PLUG.—C. A, Mezorn, Brook 
lyn, N. Y This sparkling plug is so arranged 
as to prevent sooty formations within the cylio 


der of an internal combustion engine from 
accumulating around the sparkling points in 
such manner as to short-circuit the igniter 


rhe parts are so arranged that the current 
would have to make a long path through the 
soot in order to effect a short circuit, which, 
owing to the poor conducting qualities of the 
soot, would be practically impossible. 


Devices. 


HANSEN 


Machines and Mechanical 

CIGARETTE-MACHINE,—J Cc 
ELLSHAMMER, Istedgade 90, Copenhagen, Den- 
mark This invention device 
for filling the cigarette tubes in a cigarette 
machine with tobacco rhe filling Is effected 
by serewing into the cylinder a thin, 
then by means of this wire in 
troducing the tobacco-cylinder into the paper 
tube, and finally 
the completed cigarette 
device is capable of 
the wire may be Introduced even in finely cut 


affords a new 


acrew 
shaped wire, 
unscrewing sald wire from 

rhe movement of the 
such adjustment that 


tobacco without In any way damaging the 


tobacco yliinder 
BURGLAR-ALARM 
Waverly 


FOR SAFES I J 


EuMory Ohio Means are 
for automatically sounding an alarm when any 
unauthorized person approaches the safe with 
thee bject of surreptitiously opening the same 
\ protected passageway to the door of the safe 
also means for devices 
during 


the alarm-actuating mechanism is to be set in 


in provided, holding the 


Inoperative business hours, or when 


condition for service 
XYLOPHONE-PLAYER I R 

Binghamton, N. Y rhe 

vention ts to provide a mechanism for 


relied upon to 
which it Is intended 


GOOLMAN 
purpose of the in 
playing 


on xiyophones which may be 


perform the functions fo 
In order to play a xlyophone properly it tis 
strike the bars of the 


ment one atroke for short notes, and a succes 


necessary to instru 


sion of strokes for sustained notes This mech 
anism is so constructed that such results will 
obtained when 

POOL- HOLDER. — F 
Il This tool-holdet 


use in lathes, 


be Invariably required 


Preston, Chicago, 
is especially designed for 
and other metal-working 
machines It is arranged to adjustably hold a 


planers 


cutting tool with an even bearing on the top 


and bottom te prevent undue vibration and 
render the tool as solid as an ordinary forged 
The tool is held without the use of 


set screws or other ebjectionable projections 


steel tool 


BRallway Contrivances, 





PROCESS OF RECONSTRUCTING RAIL 
ROAD-RAILS.-V. T. Lyxcn Chicago, Ill 
This invention enables the ordinary flanged 


rall to be cheaply transformed into a grooved 
rail without taking it up from the tracks 
The edge of the flange is first swaged or up 
set, and metal is then run into a mold which 
extends along the 
which the flange projects, so that when the 
mold is removed the rall is left with a second 
iread running alongside the ball of the rail 
and forming a groove therein. 





Vehicles and Their Accessortes, 
VEHICLE.BODY.—J. EF. and €. B. Brown, 
Bradford, Pa. The invention provides an im- 


locking and | : ; 
op 1s | series of 





is adapted to greatly strengthen the body 
where the parts are secured together, and also 
dispenses with the use of screws and short 


employed for the attachment of 
body, frequently become 
produce defacement of the finished 
body. 


plugs usually 
parts of the which 
loose or 
exterior of the 
WAGON-BODY.—J. W. Fixcnu, Leland, Miss. 
The invention relates to improvements in sep 
The body consists of two 
readily and with ease 
taken leaving the bot 
tom resting on a running gear; thus adapting 
the vehicle to purposes where a box-like body 
could not be used to the same advantage. 
DUMPING VEHICLE.-H. F. Sieprarp, 
Brooklyn, N. Y Mr. Shepard has invented a 
dumping-wagon which is provided with an in- 
clined bed-frame down which, when released, 


arable wagon bodies. 
parts which can be 


apart by one person, 


| the body will slide by gravity to dumping po 





|} ments from slipping on the arm of the 


| 
| 


}ankles of the 


provided | 


flange of the rail and into! 


sition A simple means is provided for re- 
| leasing the tall-board from the body while 
| Gumeien 

HORSE-HOPPLB.—-M. Kier, Denver, Colo, 


This device, which is of simple construction, 
is designed to be carried by a horse and forms 
which a horse may be 

checked 
when used in 
hopple may 
hitching device so as to 


an effective 
instantly 
tempt to run away 
saddle rhe 


means by 
stopped or should he at 
harness or 
also be used 
hitch a 


weights. 


under 
as a horse 


without the use of a hitching-post or 
Miscellaneous Inventions, 


CARPENTER 
is in the 


HOLDER H G 
lowa The sleeve-holder 


SLEEVE 
Westbend, 
form of a spring-band or clasp for preventing 
light gar 
wearer 
provided with a 
eatch and hold the 


than would be practicable 


sleeves of shirts, coats, or other 


The edges of the band are 
notches which 
shirt more securely 


with a band having smooth edges. 

COVER FOR TUMBLERS OR OTHER VES 
SELS F. L Richmond, Va. The 
object of this invention is to provide a simple 
tumblers, 


JoBSON 


and effective cover for cups, goblets, 
c., which will effectually cover the same,.and 
dust, 


same time serves 


prevent ingress of air, odors, germs, in 
sects, et and which at the 


the purpose of a spoon-holder 
ARMOR J. d 


Pindak has 
the sides of war 


Chicago, Ill Mr. 
armor for 
turrets, and other 
projectiles. 


PINDAK 
invented an improved 
vessels, 
devices to be protected against 
such construction as to be 
removed and is so arranged 
force of the projectile and 
the ‘impact over a large area 

STIRRUP.——W. H. Aveney and W. CLiFTon, 
Billings, Mont The stirrup permits a quick 
and convenient whereby it 
lowered to suit different 
readily adjusted to throw 
upon it either upon the 
from them 


The armor is of 
readily applied or 
break the 
distribute 


as (to 


change adjustment 
may be raised or 
riders and also be 
the weight imposed 
rider or away 

BASKET HANDLE M. Tucker, Brocton, 
2 The invention relates to a handle for 
baskets, particularly 
and like food, which not only serves as a means 
for carrying the basket, but also as a clamp 


those used for grapes 


for holding the top in place 
NON-REFILLABLE BOTTLE.—J. ZANGBL, 
BRattlecreek, Mich The neck of the bottle is 
with a casing having a valve A 
holds the valve closed, and a 
with 
to open the same on 


provided 
spring normally 
welghted bal! having flexible connection 
the valve is employed 
tilting the bottle 

RUBBER SHOB.—J. L. Perry 


Auburn, R. I rhe heel portion is strengthened 


BOOT OR 
or re-enforced to such an extent as to prevent 
the bending down, and doubling up, and the 
back, as so 
boots and 


consequent breaking of the heel 


frequently happens with rubber 


shoes now made 
rOY OR GAME 
ron, Neenah, Wis 


APPARATUS.—C. H. Bux 
The device not only affords 


amusement but also provides practice in digi 
tal dexterity It involves two round rods, 
hinged together and so arranged that upon 


manipulation the ball may be caused 
inclined. 


certain 
to roll up the rods when 

RECOIL PAD FOR GUNS.—J. R 
Clinton, Mo rhe 
in recoll pads for guns, and has for an object 
constructions, to avoid any 
stock, and to pro 
novel arrangement of the filling tube 
pneumatic pad is filled, as well 


WINTERS, 
invention is an improvement 
to simplify such 
substantial length of the 
vide a 
by which the 
as to provide a cover for the pad 

DISPLAY DEVICE.—J. K. Oney, Hunting- 
ton, W. Va. Mr. Oney affords an improvement 
in display nature of a 
simple construction which can be readily ap 
plied to a window or frame to support 
an arm or bar for carrying a sign or other 
indicating means for advertising or like pur- 


devices, being in the 


door 


poses 

TOBACCO-PIPR.—A K Row MAN Pitts- 
burg, Pa. The pipe is provided with a woven 
tube through which the smoke passes and 
which will divide up the smoke into fine 
particles to collect from it the suspended 
poisonous substances: this will also cool the 
smoke Any liquid that accumulates in the 
stem or mouthpiece will be absorbed by pads 
provided for that purpose 

Norr.—Copies of any of these patents will be 


furnished by Munn & Co. for ten cents each. 
; Please state the name of the patentee, title of 


proved construction for a vehicle-body which ' the inveution, and date of this paper. 








Business and Personal Wants. 


READ THIS COLUMN CAREFULLY. You 
wili tind inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once wnd we will 
send you the name and address of the party desir- 
ing the:information. Im every case it is neces- 
sary to give the number of the inquiry. 


MUNN & CO, 








Marifie lron Works. Chicago. 


Inquiry fle. 3708. — 
from 4 to }¢ horse powe 


“U. 8” Metal Polish. ee 


Inquiry No. 2709.—For small refrigerating ma- 
chines for household use. 


WATER WHEELS. Alcott & Co., Mt. Holly, N. J. 


Inquiry Ne. 2710.—For dealers in stamped or 
pressed wooden mouldings. 


Catalogue free. 
For manufacturers of motors 


Sam pies free. 


For bridge erecting engines. J. 8S. Mundy, Newark, N. J. 

Inquiry No. 2711.—For coliezes in which forestry 
is taught by correspondence 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co., Box 13, Montpelier, Vt. 

Inquiry No. 271'2.—For dealers in cold rolled 
steel. 

We design and build special and automatic machinery 
for all purposes. The Amstutz-Osborn Company, Cleve- 
land, Obio. 

Inquiry No. 2713.—¥For dealers in band steel and 
who are engaged in tempering small light springs. 
Designing and 
Garvin Machine Co., M49 Varick, cor. 


Inventions developed and perfected. 
machine work. 
Spring Sts., N. Y. 


Inquiry Ne, 2714.—For makers of 
mills. 


power cider 


Manufacturers of patent articles, dies, stamping 
tools, light machinery. Quadriga Manufacturing Com- 
pany, 18 South Canal Street, Chicago. 


Inquiry Neo. 2715.—For machinery for 
roud- beds for steam railway construction. 


grading 


The celebrated “ Hornsbvy-Akroyd” Patent Safety Oil 
&ngine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

Inquiry No. 2716. 


nium trade checks. 


For manufacturers of alumi- 


IDEAS DEVELOPED.—Designing, draughting machine 
work for inventors and others. Charles E. Hadley, 584 
Hudson Street, New York. 

Inquiry No. 2717.—For stamping machines for 
door plates, marks, etc 

Designers and builders of automatic and special 
machines of all kinds. Inventions perfected. The W. 
A. Wilson Machine Company, Rochester, N. Y. 

Inquiry No, 271S,—For manufacturers of hammer 
break sparkers for gasoline engines. 

The best book for electricians and beginners in elec- 
tricity is “ Experimental Science,” by Geo. M. Hopkins. 
By mail, $%. Munn & Co., publishers. 361 Broadway, N. Y. 

Inquiry No. 2719.—For dealers in rubber tires 
for baby carriages. 

PATENT FOR SALE.—Setting instrument patented 
March 18,19. Every machinist needs one. Used for 
different purposes. send for circular. Morris Chamber 
lain, Bartley, N. J. 


Inquiry No. 2720.— 
in indurated fiber goods. 


For manufacturers or dealers 


¢?” Send for new and com plete catalogue of Scientific 
and other Books for sale by Monn & Co., 361 Broadway, 
New York. Free on application. 


nanivy No. 27°'21.—For dealers in lanterns with 
mo globes, burning acetylene gaa. 


Inquiry Ne. 2722.—For dealers in electric fans 
run by a wet battery 


Inquiry No 2723. 


Ronney Stoke 


quiry Ne, 2724. 


eneniez B hand grenades, et« 


Inquiry No. 29725.—For makers of hardware suit 
able or the manufacture of screen doors and windows 


Inquiry No. 27°26. - For a narrow-gage locomotive 
driven by petroleum or gasoline for use on a wooden 
wharf 42 inches wide 


Inquiry No. 27:27.—For dealers in general theatri 
- Ponds and supplies for such as “make-up,” cos 
1@8, ete. 





For the present address of the 





Inquiry No. 2728.—For manufacturers of small 
gluss tubes. 


Inquiry 
motors 


Inquiry No. 2730.—For hand or treadle power 
cigarette-making machines. 

Inquiry No. 2731. 

Inquiry No. 273:2.—For addresses of philatelical 


paper: published in United States, Canada and South 
America. 


For dealers in novelties. 


uiry No. 2733.—For makers of solid rubber 


| bicyel le tires. 





Inquiry No. 2734. 
chairs, ete 


Incuiry No. 2735.—For manufacturers of cellu- 
joid and xylonite suitable for knife handles, ete. 


Inquiry No. 27:36.—For dealers in 
wire, 


For manufacturers of invalid 


rolled gold 


Inquiry No. 2737. 
riding galleries. 

Inquiry No. 2738.—For machinery for 
brackets and pins for telepho: ne lines. 

Inquiry No, 2739,—For the firms who make the 
felt covering for the United States government can 
teens. 

Inquiry No, 3740. 
of aluminium. 


Inquiry No, 2741,.- For 
horn combs. 


For manufacturers of steam 


making 


For manufacturers of plates 


machinery for making 


Inquiry Neo. 2742.—For dealers in granula ed cop 
per or machinery for making the same. 


Inesiry Ne. 2743. 


chine for household use 


Inquiry No. 2744. 
lene gas generators. 


Inquiry Ne, 4 5.—Fo 
tubes y Ne. 2745. r 


Inquiry No. 2746.—for makers of solid, rustproof 
harness metals, dashboards, etc. 


Bnentry Ne. 2747.—For makers of hollow copper 
or brass wir 


For a cheap ice-making ma 


For manufacturers of acety 


manufacturers 


yf ear 


Inquiry No. 2748.—For machinery for copying 
the flat surface of a clarinet mouthpiece. 


uiry Ne. 2749.—For makers of paper rims or 
alt ‘or placing over iron wheels. 
Inquiry No, 2750.- 


wiry No. 3751.— For manufacturers of port- 
atlots lamps burning kerosene 


For makers of electric motors. 





iry Ne. 2752.—For makers of broom machin 
= 

airy Ne. 4753.— For manufacturers of marine 
om . jlers for launches. 





noe 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 
June 3, 1902, 
AND BACH BEARING THAT DATE, 


(See note at end of list about copies of these patents. 











Acids, making alkyl ethers of cinchona alka- 

loid carbonic, H. Thron.. peecceeuene 701 
Air brake apparatus, W. L. Clark...... os 
Air brake coupling, automatic, C. H. Seitz.. 701,628 
Air brake system, continuous automatic, E. 

L. Gosse cecccecccccCOngee SOREN 
Air for cooling and onaeeess same, treat- 

ing, W. P. Rice 
Air moistening apparatus, 
Air ship, ¢ A. Klotz. 
Air ship, P Samorski eee 
Alarm See Burglar alarm. 
Amalgamating apparatus, G. 
Applicator, A. Levy 
Atomizer, H. Goltermann 





701, 506 


itus, Q- 'N. Evans.... 7 
" Electric re 
a ‘ 





Automobile safety fuel tank, T. W. Moran. 
Axle, vehicle, J. D. King.. 
Bag fastener, G. M. Buskey 


Baking biscuit cups for ice cream, apparat- 


us for, Valvona 701,776 
| Bale covering, M. Kirshner............-..-. 701,576 
Bale tie machine, P. Frantz 701 478 
Baling press, M Kirshner 
Baling press, C. M. Arnold 


For dealers in up-to-date tire 


No. 2729.—For manufacturers of spring | 


Corn husker and shredder and | eut- 


| 





‘ 
( ; 

| Cigar or cigarette mouthpiece, J. H. Raec 
( 





wor ae 
Morris & Staples 701,495 
701,665 
Simpson 701,408 
Zuidewind & Van Put 


falls, making pool, J. H Matthes 
Basket of textile material, 
Basket, veneer, E. Aber 
Bed, spring, 8S. L 
Beet topping device, 





; 701,664 

. H. F. Keil es . TO1L,572 

. ‘i y. Manson 701,747 
Bicycle driving mechanism, G Manson.. 701,748 


701,437 
701,390 
701,696 


Ww 
Bicycle handle bar grip, B. F. Wheeler 
’ saddle, J. M. Provoost. F 
Bicycle support, H. M. Falcina...... P 
Boat stopping and holding device, P M. 
Maloney 


‘ 701,746 
Boiler cleaning compound, ss 


Robinson 701,508 





Boiler repair plug, C. Engelhardt ° . 701,691 
Boiler seam or joint, _ Steam, 8. M Vauclain 701,777 
Roiler water gage, F. Shallow 701,516 
Boring apparatus, y, W Pruszkowsk!. . 701,391 
Bottle washer, H. S. Brewington........ . 701,285 
Box and fastener, 0. O. Clayton. 701,797 


Box blank printing and scoring machine, F 
Meisel ‘ 
Brick, silica, 


701,493 
701,708 


“Gibson & We -ssling 














Bricks, producing silica, Gibson & Wessling 701,707 
Briquet and producing same, E. 8. Meade 701,365 
Broom, E Robertson 701,395 
Broom, brush, G. W. Ric ‘hardson 701,507 
Brush, fountain, Schwartz & Silbe “rman 701,402 
Bucket dumping apparatus, automatic, 

N. Jones 701,812 
Buckle, M. J Griffin ° oe 701,561 
Ruckle, suspender, W. T Dugger. ceseeses 701, 689 
Burglar alarm, Erickson & Peterson...... a 
Burglar alarm, W OS a tat 75a 
Butcher's block seraper, B. I. Plummer 701,503 
Button and blank therefor, sheet metal, J 


Hafer, Jr 701,717 
Calcium carbid, 
& d'Orlowsky 


manufacture of, de Vulitch 
eevee 701,650 


Calculating machine, W. G. Powell 701, bi 
Calculating machine, G. F. Harrison 701,72 
Calendering machine, L. Schreiner ° FOL bT 
Camera magazine eae holder, J. C. F. . 
Schafer . os esee 701,400 
‘amera photographie, EB “A Bartlett..... 701,786 
‘an See O11 or gasolene can. 7 
‘an heading machine, A. W. “Livingston 701,589 
‘an opener, H. G Day pcawepseoescecnes SE 


{ 

( 

‘ 

> ca 
Candle, T. J. Garrigan 701 557 
Candy cutting machine, 7. Smith.... 701,635 
( 
( 
( 
( 
( 








‘ar bolster, C. 8S. Shallenberger...... 701515 
‘ar coupling, H. H. Marshall.......--- 701,504 
grain, I. L. Edwards 701,561 
Wright 701,6@ 
revoluble, E 


‘ar door, 

‘ar draw gear, C 

‘ar dumping structure, 
“say 

Car fender, J. D Hodges 

Car, metallic frame box, J. M 

Car seat, H. 8S. Hale 

Car side bearing, Susemih!l & Torrey 

( 

( 

‘ 

{ 


Ram 


Hansen 





7™ ne 

. TO, 656 
Mills. 701,369 
701,453 


‘ar, tank, C. L. Wilmot i 
‘arbon brush and making same, W 


‘arbon sorting machine, M. M. Zellers 






‘ard and making same, Jacquard, J. Szeze tee 
panik . TO1,775 
Carding machine feeding mechanism, H 


emp 
‘arpet sweeper, S. J 


( Reynolds 
Carriage curtain, G. R 
( 
( 


Harris 
‘artridge, Oreutt . 
‘atgut ligature and suture and preparing 
same, C. E. Parker gevedaee 
hair, S. M 
‘hurn, O. A 


Hudson 


Dahl 304 
701,613 





‘igar wrapping machines, cutting and past 





ing device for, E. Pisko 71! 
Circuit breaker, B. P. Rucker 71, nel 
Cleaner. See Paper cleaner F 
Clevis, Chidester & Tur ‘ 701,540 
Clip and lap link, combined, P. H. De 


701,808 
701,653 
701 oo 


Rochemont 
‘lipper, R. F. Werk 


‘lipper, hair, R. E. MeKinley 





‘lipper, mane, J. A. MeCollum . coe WOhet 
F. Evered -. 701, nt 
‘lothes rack, O. P. Callahan coves COReTEe 
magnetic, H. W. Buck 701, 290 


‘ 
( 

( 

Clothes drier, H. C. & 
( 

Clutch, 

c 


apparatus for the 





701,70 
701,317 


treatment of, H. 
8. Maxim eos 
Collapsible reel, F 
Collars, ete machine 
Gustafson eocees 
Collars, ete machine for shaping and 
smoothing, A. R. Gustafson...........+ 701,715 
Concrete column, O. W. Norcross .. 701,377 
Concrete, ete., es machine for, W. B. 


English.... 
for shaping, 





701,716 








COVER nvccccccccccccsscoscces . 701,465 
Conductors from. non-¢ ondue tors, spparatus 

for separating, Swart & Bla 701,417 
Conduits with rubber in cemen y or liquid 

form, apparatus for covering exible 

J.T. Dickey ne 701,472 
Controller, T. von Zwe igbergk 701, 455, 701,456 
Controlling device, P. Ford 701,701 
Conveyers, hanger coupler bearing for sere WwW, ‘ 

Smith & Mathis . 701,686 
Copper, hardening, Walter & Keiner. 701,429 


Copy holder, J. H. MeBride 701,599 
Copying documents, drawings, et« 
atus for, E. Sinclair 
opying press, roller, P. H 
Corkscrew, automatic, R. B 


appar 

seess TORE 
701,447 
701,791 


Yawman 
Andros 


ter, A. Rosenthal hanger uate 701,397 
Corn shock loading device, W. A. Tea...... 701,645 
Cotton chopper, V. Wooten ‘ eeeee 701,446 
Cotton chopper, F. M. & L. E. Sharp.... 701,768 
Cotton gin, roller, C. J. McPherson 701,814 
Counterbalancing the momentum of recipro- 


eating elements, means for, M. N. For- 


T1477 








ney . eee eee ee eeeee 
Cultivator, J. M. Talbert ‘ 701,419 
Cultivator : EMRE. « cxcetosdexaces 701,512 
Current me Le. Waltet...ccccocseses 701,430 
Curtain fastener, A. M. Shauck......-+-++> 701,680 
Curtain fixture, Jordan & Egan a ene 701,570 
Curtain pole and hanger, H. P. Roberts.... 701,817 
Cuspidor, E. L. & W. H. Cadwell.......- 71,291 
Cyanids, making, G. Ottermann onan 701,604 
Cycle propelling mechanism, C. Olson.... 701,761 
Cycling, construction of courses or tracks, 

for, C Jones... . 701,348 
Dental apparatus, swite h for elec tromotors 

for driving, Schreier & Dumle Wie ae tet 701,627 
Dental matrix, W. Crenshaw ° 5 701,799 
Dental tool for slitting cap crowns, CG. J. 

ED: cine nd pede Rds hanes eh erensdseos 701,616 


Disinfectant powder, making, J. Rother.... 701,620 
Disinfectants, making, Kendrick & Dixon.. 701,é 


(Continued on page 423) 
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a etre — 
Disinfecting device, L. BE. Jones.......++++ 701,485 Lightning conductor, F. EB, Kl 4 
ne LL. | ’ , F. B, Klein....... «++ 701,577 
ee ie ont eanoriang device, com- ns mie iAase, artificial, I. R. & W. D. Fenner.....+ 701,318 it) r° fort end Spoke holes in metallic wheel fellies, ma- 
math Geom, &,. Wetth,..:-.2..-00200cenees 701,81 mb, artific ial, H. Soom +++ 701,450 Suew Ou chine for drilli ing; . H. E vase TOLODM 
owe AY gg leepebetter 4 <- 701,431 Linotype galley, F. EB. Milholland.... 701,368 ttims | Spoke puller, vehicle, W. Sleeter........ TOL,G19 
Dough molding ae : re A. ‘Thomece.... 701,597 Liquid drawing device, L. H. Handy...... 701,335 oar Sprayer, liquid, L. & Aspinwall... 701, 668 
a . 3 “ 1omson.... 701,646 Loom harness evener, A. 8. Cowan........ 701,683 2 Spring cushion and its su mort, W. H. Bates 701,461 
n KE —. oe — . spring and friction, ate Loom picker operating mechanism, swivel, Feed = = fastener, W. Richards. , 701,804 
: enberger..... 701,5 B MOUG | sicccabbddenicnesscaens amping machine ° 
Draw bar attachment, W F "Rich: ards...... 701,618 Lubricating device, A. Lofdahl a 3 * rou ees FoR FINE, ACCURATE WORK refts, eeecens ‘ ‘ en ovine, he ae 701, 406 
os ag pate 0 i MM. I Wright....... 701,661 Lubricator, H. Harris.......... 22) 701,567 Seni for Catalogue B. Starting or stopping mechanism, G. | M. 208 
awers, ome 8, M. Lo 7 . . » 4 . sag 
lg —s ow ve as .. 701,744 Lubricator, H. A. Lyddon.. . 701,745 SENECA FALLS MPG. CO. ara eee 701,287 
—— ae air driet _| Machine parts, flexible device for connect- Water Street, Steam generator, Sharkie & Crawford...... 701,408 
et A aa - c= 3 avis d : ing stationary or movable, F. Reichen- { Seneca Falls, N.Y., US. Steam generator, A. Thompson -» 701,422 t 
Drill, BE Athi 1 mn cteseraernaeess f )| RU Sataaestneabennirttr ees wecdacies 701,615 .¥., U.S.A. | Steam generator regulator, 7. f 
Dy and at Ro “same, "he wn “i l lene | Magnity ing —, eae mol = +++ FOL,TES es ~ a ae cants........ se eit 
ve * bro ole , | Mail bag crane, L. B. Sweetland.......... 701,774 A ) J Steamer, wheat, J. Frants...........-- 
A. Weinberg wcccccccece 701,435 ; Malted biscuit and making sa y ‘\ THE Ui: Stencil, Bi ‘ r hin. | 
. ° 701,435 | 3 me, granular, “ Stenc aker's, L. T. F. Zat 
Dye and making same, ‘red, 8 Saepeng 701,427| J. Lambert ........ Neen Caen: 701,742 ; ‘OOLS SUPPLIE Stereoscope, H. ©. & H. ©. White. . ; 
Dyeing apparatus, yarn, “Wolf secccesceee 701, 444 | Maps, manufacture of spherical, Henrijean Stoker, mechanical, A. F. Nagl : 701 602 
ae ae a <; D. Tripp. ccccces 701, = | PACOGBOR coccccscccvccccsqsccccseses 701,340 SEBASTIAN LATHE Stone, manufacture of arti : { 
= 7 4 nd Ww 5 gg SE eueeee 432 Margarin, ete., mach for kneading and VEDATIAN LAE ¥ Engbert ..... 701,690 ; 
> He elarn aring. . ( washing, L. B. Donkers............+0+5 701,473 a for Bane fone ete., manufactur 
t rushe s, making, R - 701,36: |Match safe, W. G. Hurley *** 701,729 ng, Bem GB BORER si cccscsvecccccs 701,504 ; 
E controller, A Phillips. ......++++« 701,608 | Measure, tape, W. Chesterman............ 701,681 H Stove, E. a" Gaiee aE 1S PSP RP 701,325 ; 
+ — meter, H SN dc kdde sos 0.00 686066 2 Measuring the areas of surfaces, machine ueen ransits an evels Stove and steam cooker, combined baking, ’ 
Boctri meter, C. D. Haskins snad dindtaliieaa 701,388 . for, J. EB. Nightingale; apes Sain 2 701,498 H . ae fl BS. FAME on cccccscccevseecsseveece 701,733 
lectric otor, 2 son Metal receptacles apparatus ‘for shaping h oe In ovepipe, A. Clausing ..... 6.0.04. : i 
Electr sweating “robe. A. Phillips SE Pee fo ap in. tn nil = poe al struments with the Latest po hameoer Stove, vapor, Fisk pag Bed pueseeerenees ty. 4 i 
peat — = lgginson Metal receptacles, shaping, M. I ‘Deering. . 701,550 “ ath-| Street sweeper, Palmer & Phelps ve 38) i 
Electrical apparatus, A. Tzaut , Metals on metallic surfaces 3 ti = f esting | Q omatioal a t Ss ote H a Me 701,88) ¢ 
. : ; Y and th roducts t HE ‘ata-| Sugar, etc., apparatus for purgin \ 
Elec oe seen *, fe ctor and clamp for ay | thereof, depositing, 8 Greper Gdles ay . 701,298 a alogue on - UEEN loga ue on ap- . saulles PPro rrr ghee w h " . . Pe 701,687 | 
Same, L. L. Terhune 701,421 | Mixing machines, ete., conveyer for, C T. wing, G. 8. Kerr, AD aneg: 701.854 
Electrical protector, C. A. Rolfe... 701,396 Drake ore S *. 701,312] ENGINEERS’ AND Onarremcn's. ‘Gael Swinging machine, F. J. McDonnell: 701372 i 
blectrode, storage enw J. von Poppen Moistener, enevlop and stamp, G. M. - tical Switch operating mechanism Y 1 } 
burg . . errrirrr Ty 701,389 701,441 "5 jpeient and Ween! tise Syringe, hypodermic, J. A ‘pititn ~ Tweet 1 fol'ent 
Elevator, E.R. Gill. , ‘. 701,326 Molding F sc oecoesehen sa Table. ‘See Extension table. Folding tabie ae ' 
Elliptic al treme s, machine for forming, C. : ; op ne re nchine, n ‘Stuart. ER ot aol te 69 Fifth Ave., New York. 1010 Chestnut st. Phila. Tablet, pan ne ag table, Poidig table. 701,498 i 
f. Sandstrom. ... ..+++701,624, 701,625 Mop holder, A. L. Wilson...... —_ ‘ Talki ; L. P. Valiquet.. 761, 2 
; ,62f op holder, A. L. Wilson. 701,¢ alking machine, L. P. Valiquet.. 70 0 
End beard, ond boot for wagons, combined, | Mosquito bar or canopy support, Jung.... 701,349 6AS and GASOLINE Talking machine cabinet, H. mi. * 008, eg ++ 
Sneine muffler, stes ‘ so teva as . 701,320 | Motion transmitting mechanism, variable, J. Talking machine record seal, L. P. Valiquet 701,820 
c r, steam or other, T. S. Me- ao as' we B ne WN cccccchcdecgdscegesesccdapeesas 701,603 ENGINES. ae A aerated liquids, drawing off, 8. 
: ; .. 701,496 “e, €O , “ WAR 5 6<ceasoxd 
Engines, electric igniter for explosion, E. { : RA pming “3 mtinuous, Ww Die we ” an 11,998 Using, Nateral Gas, Ta eine acket, M. Barrett. a Gadancdete scant +» foes 
et og 4 ere ae Fon'ses | ae eecine. wire, Clark & Mayer.#...... 701,467 | Gas. and Gasoline di ‘elegans cal fer party Nas ; 
~ a é fe “. pate ca Se asal shield, T. Carence.......... Access 701,538 \ 9 RS ee ns aL 
Besaliser, fo an R SSeS bie : 701,538 | rect from the tank. $098 . 701,788 
ten Ry He a “isi hin 4 D. 2 —— Ne t lock, 2 Ww “os i D. V. Miller 701,404 | 1 to #0 H. P., acta repens cal aon anal 7 E 701, Gis 
me F e, a wn ut lo« ag CRB Sagan et! 701,284 tlephone exchange, automatic, N. R. 
xt a ge ..++ 701,593 Nut, lock, J. L Rigor «2.0%. eal * 7017530 The cee netela OPP PR PILE Cpa gt Ma 701,499 
ension table, | Ww hite 701,782 Oar, K 6. MeNetll...... vores 101,759 | a1 we Soe reine © 10. Telephone switch, tetevesmmnntenting, Bass- . 
F v. tem... sesso Ciivaee , Oar sek, F. Mcintyre... ’ Springield, O PHOOMIK .. ose ses ceseseeesenenes 701,282 
Faste ning for Force. f lothing 1. M — pM y , com, Se . Mepetie ot oe , — ass Telephone fenith . pa ied 
t of clo - ) end oay | Urdnance rec apparatus, K. Deinlein 71, _ elescope, Smit G 701 ) 
— Duffy ° a : . 701,313 | Packing and displaying box, combined, W. FOR Thill coupling, Miles , “Miandad: ° “ ey 
Feed water ‘heater, F. W. Shupert 1,51 $ 
Monee construction, 3. 3. mo Pt. .seeeees TOLSIS | Schrader ......... bop sapeesenccecnshe Me UNSMITHS TOOL Thread cutting machine, C. . James...... 701,732 
Fence a EESs coccecccnes 701,810 | Packing case, G. W. Peck.......-++++++ . 701,% ; Ticket delivering device, eis pane AY ! 
Fence post, C. L. Tuttle..-....+.. Ra EA. Tonge | Packing device, imetalle. F. A. irons...... oote AKERS, EXPERI- EN" su chesen aguas tae dkes Chee 701,672 : 
inbe, statkennet, A WE Cie OF ths... 704,771 | Paddle wheel, feathering, J. Merkel......-- 701,595 pl REPAIR | Tile for roofs, crest, 8. D. Noel. .» 701,376 
enna Dace tenene®: 2h ae, See Oe oeeeek te 701,207 | Pail, F. J. Garvey.......scccecesenesecers 701,706 = WORK Tire heater, 8, Gleazen.. 1. 701,70) 
Fender, E. B. & E. EB. Clark.............- 701,760 | Pail, milk, J. Griffin.......sseeeeeeeee: ‘. 701,331 ‘Tire, vehicle, G. A. Weldely.. . . 701,484 
Fender and brake, combined, M. Kuchn.... Sot aed | ett Oe Mee Faatle one eer erencnscorers cess 701,718 m9. ra in-swing.| Tire, vehicle wheel, C. J. Gilling. - re 
Vonter and Deake, combined, M. Suche... TOE | Bee BT BOB-n+g svacazearenscsseseoes 701,743 aE, — 2 FB, ee 701 842 
ne cle = can ge ae Bao ses oge 701,778 | Paint, making, D. J. Ogilvy.....+.+-+0+++ 701,378 awer, v eocipede Tobaeco from laths, device for stripping, 
. mene receptacle, plant, J. ss || Paper box machine, A. Kochs......++++++++ 701,360 ' Send for Catal le FP. EB. Gullickson......0essesneeseeeers 701,334 
ae. = Bowes P x. re -:.+ 701,316, Paper cleaner, wail, ” eg  Speebrere> 701,278 ‘ atalogue. Tool, convertible machine, T. F. ~. TO1,424 
tu oom xe for reducing wood to, W. =. ,, Paper hanging machine, C. Holmes......--- 701,72 W.F. &JNO. BARNES CO. | Track switch, 8. F. Weaver. . TOL,781 
wie cae Squier genwesessesssssensesseeens 701,413 Paper holder, J. 8. Basom...........0++- 701,281 Established 1879. Tramway or railway lines, ar 2s 
i: we, SF goweeen. pasa ci coocecs SEG a a of variable thickness, C. C. Jenks.... 701,734 1999 Ruby St., Rocxronp, In1. . —— the prints of, 701,308 
et, 1an " ae , ’ 
Fil tre po” a a aper, treatment of waste material for use rolley rail, W.  . 
Filling machine, ' cieanel NO E: k Pp. - > manufacture of, BR. Dietrich... 701,510 fT} 99 Track. wen — overhead, 8. J. Sharp.. 701,817 
~ fugal, eipe apers, letters, ete., holder or file for, M. am ep SP Tg. + PORES ES 01,68 
Fit. pm 4 ee r te P J. Widenhofer A ~.cpent ~ 701,655 — loading pe bod hment, hand, T. J. bees sand 
ene’ .° aes assenger or goods ele vator or conve y , W APOC nc ccccescsccesresavesvesssseness 01,502 
A aac lig a, z W., Meleen peseesann gt Ee : vied ° ofan se 8 701,459 | GASOLINE Tubs, buckets, ete, machine for sand —" 
Firearm, automatic A N. Ri emussen.... 7 Pasteurizer, W. J Rutt Peres Clee 701,622 ENGINES finishing, L. D. Vogel.....+...+-0+55. 701,821 
Geadat. Soaedl aubieteee @ - em Boos 815 | Peat press, A. Dobson...... cevceceecesess 701,311 | ape remarkable f Turbines, apparatus for controlling the 
Wirearas olaht 3! pg Abe od rowning.. 701, 288 Pedal attachment, R. Grogs......+.++.-s0-: 701,714) sIMPLIC je for speed of steam, G. O. M. Olason....... 701,500 
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Seales Track and Wagon or Stock Scales made tures 155 x 2% inches, ° + $6.00 
Also 1000 aseful articies, inciuding Safes. 
Bons Machines, Bicycies, Touls. etc. Save Transparent ay te Cartridge. 12 ex- 25 
Money. Liscs Free. CHICAGO Sc ALE Co., Chicago, 1, posures 6x . . 
Do., 6 exposures, + . e . ° 15 


To Gwners of G Gasoline Engines. | 
Bi mage = Launches, Etc. 


EASTMAN KODAK CO. 
en Ae <p Catainene free at Rochester, N. Y. 


th all Sasting one ——EEEE — 


re prizes for Kodak and Br nie Pictures. 
. ‘ ’ ee , an gin 
rite for den a 
Motsinger Device tte. Co., Tap 
l4 Main St., Pendleton, Ind, 


THE STANDARD ACETYLENE LAMPS FOR FOR VEHICLES 
OF ALL SORTS FOR YEARS HAVE BEEN 


SOLAR LAMPS J 





gue Sree at the 





| 




















LLEL salisrcaltent | 
LAMPSAL pavsuslniage | 
THE HOPPES 

Feed-Water Heater 


Heats and Purifies al 
Ren oves 
and — 








a= for new catalog of sl 
Purifiers and Separators | 


HOPPES MFG. CO. 
26 Larch St., Springfield, 0. 


[ STEWARD S WONDER 


he Exponent of Highest y me 
ACETYLENE BURNERS Xr? For catalogue 
NE MFG CO., Cot ianocga. se U.S. A. 

7 Chambers St., New Y« 


























From the time of the introduction of Acetylene Gas 
there has been only one lamp that would stand every 
test The solar, The acme of Solar perfection is the 
new French Auto Headliaht fliustrated here. Our cata- 
| logue tells all about Solar Lamps of all kinds. 


tt?” SEND FOR IT. a? 
| BADGER BR BRASS MPG. CO., = « Kenosha, Wis. 


32 Miles in 57 Minutes 


| On a Country Road 
with A 










Motor Bicycle 


Mr. F. M. Bart, oh at “I never 
the pregeares® © posalb’ — we A wheel Sain 
rode a ‘Mitchell.’ The points worthy are the 
Ries ire “pansval sucagilt ween slanpitolty “et the 
© gene = 
Secbinn Ae ovticots af thie T’have adlen 
32 miles on Lilinois roads in § 7 Minutes.” 
The Mitchell Meter. Bic ete, to tn, Seen] 
ré conveyance, combining the simplic an 
safety of an ordinary wheel with the power. an 
ofan automobhe ls specially adapted for 
men an phy yelcians, Maximum cost of 
ak pod 1c, for 3 miles. Under absolute con- 
¥ guaranteed 


WRITE FOR FREE BOOKLET. 
DEALERS ANO RIDERS WRITE FOR AGENCY. 
N WHEEL WORKS, Dept.G, Racine, Wis. 























|| Playground 





-“M om E AT 5 (Gans 


These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to- 
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 
money. Send for booklet and particulars, 


CORTEZ CIGAR CO., KEY WEST, 





CARRIAGE, AUTO and MOTOR TIRES 
at Lowest Prices. 
All Gungemeees. Send for Ulustrated Catalog. 
BR 


ADPWAY RUBBER fo 
ew York, 


Ghe World’s) 


9 Weskes On 














Colorado, 

| Michigan, Canada, 
The Adirondacks, 

St. Lawrence River, 


White Mountains, 


or the 


|] Sea Coastof New England 


Best reached by the 


“Big Four” 


Write for Rates and Folders. 


Warren J. Lynch, W. P. Deppe, 
Gen’l Pass.&Tkt.Agt. Asst.Gen’l P.&T.A. 


CINCINNATI, OHIO. 


MATCH FACTORY.—DESCRIPTION 
of an English factory. SCIENTIFIC AMERICAN SUP- 
PLEMENT 11 . Price Wcents. For sale by Munn & 
Co. and all newsdealers. 


| — SS 


| THE 


Khotal 


Kerosene Stove 


is a gas range for city or 
country homes, small, 
compact and powerful; 
burns without smoke, 
soot, or smell; generates 
its own gas from kero- 

sene; economical in first 
cost and maintenance. 
Prices from $3.75, up- 
wards. Send for cata- 
logue. 


THE HYDROCARBON BURNER COMPANY, 
192 Fulton Street, New York City. 


CHARTER JENGINE 
USED errr" 


Stationaries, Portables, Sawing Outfits, & 
Holst ors, Engines and Pumps. 
—Gasoline, Gas, Distillate. 

Send - "litustrate d Catalogue and Testt- 

monials, and state Your Power Needs. 


CHARTER GAS ENGINE CO.. Box 148, STERLING, ILL. 


FORGINGS 


for Automobile Running Gear— 
Owners of Design raents affording 
protection to users. Full line of each 
and every part in stoc 


ENGINES 


Good, Strong, Simpie— 
for Aucomobiles, Yachts, Light 
Traction Purposes, Ete. 















































JOHN R. KEIM, Buffalo, N.Y.,U.S.A. 


Automobile Gearings 


.. BUILT TO. ORDER,.. 
See our Self-Adjusting Spring Block Bearings 





Write jor our Illustrated Catalog 


BRECHT AUTOMOBILE CO. 


St. Louis, Mo. 


JESSOP'S, STEEL 


FOR TOOLS, SAWS Ce 
HN ST. NEW 











| 











